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You're Free from 
“cold-junction” errors 
ENTIOMETER PYROMETERS 


Actual width of the 
L & N Chart is 9% 
inches 


Sy ane of the electrical principle* upon which it is 
built,. the L & N Potentiometer Pyrometer offers the 
simplest and most reliable automatic compensation for 
“cold-junction’’ temperature changes. A small spool of nickel 
wire, mounted on the terminal panel, varies in resistance with 
changes in temperature at the instrument. 

Positive, mathematically accurate and free from moving 
parts, it provides absolute protection against cold-junction 
errors. 


The greater accuracy and complete reliability of L & N 
Potentiometer Pyrometers is leading thousands of plants to 
better results in heat-treating processes. 


L&N Catalog 84-K lists L& N Poten- 
tiometer Pyrometers for automatic 
temperature control. Catalog 87-K 
lists them for recording and for indicat- 
ing. Special bulletins outline their ap- 
plication to various industries. 


* Information as to the advantages of L & N 
Potentiometers will be sent on request. 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORTHRUP 


P-208 Cleveland Chicago Houston Los Angeles San Francisco 


Different Pyrometers—The Most Accurate Pyrometers In Industry 
For Indicating, for Recording and for Controlling Automatically 
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ARMCO 


INGOT IRON 


... again it helps a new 


product succeed 


ONG had it been the dream of 

washing machine manufacturers to 
create a tub that would be lustrously 
smooth, colorful, and durable. 


Porcelain enamel showed the way. And 
pure, uniform Armco INGOT IRON made 
it possible to produce perfect tubs con- 
sistently and profitably. Draws were 
deep and severe. Vitreous enameling of 
the formed tubs was difficult and ex- 
acting. Yet Armco INGOT IRON—dense, 
gas-free, ductile—met every test with a 
remarkably low percentage of rejections. 


Is it any wonder that so many washing 
machine makers adopted Armco INGOT 
IRON quickly and enthu- 
siastically? With this 


highly refined iron, they 
are producing sturdy, at- 
tractive tubs that have 
delighted housewives and 
revolutionized an impor- 
tant industry. 


THE AMERICAN ROLLING MILL co. 


Besides e xceptional forming and 
enameling advantages, the use of 
irmco INGOT IRON in porce 

lain enameled washing machine 
tubs means ready acceptance at 
the point of sale. Sixteen years 
of continuous national adver- 

tising has convinced the public 
that it pays to be guided by the 
Armco Triangle when buying 
porcelain enameled products. 


Executive Offices, Middletown, Ohio 


Export—The ARMCO 


Chicago 
Cleveland 


International Corporation 


Detroit Pittsburgh 
New York St. Louis 
Philadelphia San Francisco 


“BE ‘SURE IT’S MADE OF ARMCO INGOT IRON”’ 
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Grade 
or 05 Years 


Your particular grade of FELDSPAR is avail- 
able from any locality in this country or Canada 
through CONSOLIDATED SERVICE and will 
be prepared to meet your special needs and 
guaranteed to run uniform. 


(Erwin Fe ldspar ( ompany. Inc. 


Trenton, New Jersey 


(Consolidated te ldspar Corporation, 


Golding Sons Company) 


CLAY MACHINERY! 


SAGGER ROOM 


Grog Pans 
Pug Mills 
Sagger Presses 
Wad Mills 
Grog Screens 


PRESS ROOM 


Tile Presses 
Faience Presses 
Porcelain Presses 
Dies & Equipment 


SLIP HOUSE 


Blungers 
Agitators 
Lawns 
Pumps 

Filter Presses 


GREEN ROOM 
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Pull Downs 
Cleaning Wheels 
Batting Machines 


GRINDING 
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Clay Crackers 
Pulverizers 
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Glaze Mills 
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“KINGBEE 
SPRAY-GUN” 


INTRODUCTORY PRICE $25.% 


Here’s a new Spray Gun that has everything you want ina 
gun. No repairs. No jamming or fouling. Speeds up 
production. Saves air pressure. A first class tool built to 
stay on the job and last a lifetime. 
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Laboratory Controlled Inspection 
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of 
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THE BELL TELEPHONE SYSTEM IS ORGANIZED TO GIVE CONSTANTLY IMPROVED SERVICE... 
QUICK, ACCURATE, EASY TO USE 


What you want of the telephone... 


it is our business to give 
An Advertisement of the American Telephone and Telegraph Company 


WHEN you order a telephone, you want 
it put in promptly. During the last five 
years the average length of time needed 
to have a telephone installed has been 
cut nearly in half. 

You want quick and accurate service, 
free from trouble. Good as the service 
was five years ago, today there are a third 
less troubles per telephone. During this 
same period there have been marked in- 
creases in the already high percentage of 
perfectly transmitted conversations. 

When you make a toll call, you want 
a prompt, clear connection. Five years 
ago 70 per cent of all toll and long dis- 
tance calls were handled while the calling 
person remained at the telephone. Today 
all but a very small per cent are 
handled this way. 

The Bell System is organized to 
give constantly improved service. 


Several thousand persons in the Bell Lab- 
oratories are engaged in research that im- 
proves the material means of telephony. 
The Western Electric with 
plants at Chicago, Kearny, N. J.,and Balti- 
more, specializesin the manufactureof pre- 
cision telephone equipment of the highest 
quality. From its warehouses all over the 
country, it supplies the millions of deli- 
cate parts for Bell System apparatus. 

The operation of the System is carried 
on by 24 Associated Companies, each 
attuned to the area it serves. The staff 
of the American Telephone and Telegraph 
Company is continually developing better 
methods for the use of these operating 
companies. Your telephone service today 
is better than ever before. The 
organized effort of the Bell System 
is directed toward making it even 
better tomortow. 
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UNIFORM—DEPENDABLE 

BALL CLAYS—If you want High Grade, Uniform, Dependable Ball Clays, we have 
them. Good color high bonding strength, behavior superior in some points to English 
clay, prices reasonable. 

SAGGER BALL CLAY—Saggers made from our clay last, many of them till barred by 
age limitatiou, ask your neighbor factory. 

STORAGE CAPACITY—wUse your capital, let us carry your stock load. Our large 
storage sheds make shipments certain, clays lump or disintegrated. Let us send you 
samples and quotations. 


OLD HICKORY CLAY & TALC COMPANY 


~ 


P Mines Hickory, Office Paducah, Kentucky, I. C. R. R. Co., Largest Independent 
Mine in the district. 
1918 1930 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 
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WILLSON’S NEW 
BAG RESPIRATOR 


For extra-hazardous 


occupations. 


The bag fits inside the rubber form, and 
then rolls back over the form. This 
assures a Close, comfortable contact that 


keeps out dusts. 
shaped spring keeps the 


all times. 


The light-weight ball- 
lon distended at 


Get 


The Willson Bag Respirator 


(Patent applied for) 
Type “B” 


This new respirator was designed and built 
for lead workers and similar hazardous 
occupations. It is the result of the demand 
for special protection from one of the promi- 
nent lead refiners, who felt that the ordinary 
dust respirator did not provide protection 
commensurate with the hazards of lead re- 
fining operations. It has been thoroughly 
tried and tested in their plants, and has 
proved highly satisfactory. The bag offers 
protection against dry dust, and can be 
saturated with proper chemicals to neutralize 
fumes. Easy breathing is assured by the 
large area of breathing space the bag affords. 
The face contact is close and comfortable, 
nothing touching the face except the soft 
bag. The bags are readily replaceable, wash- 
able, and can be used many times over. 


Price, with one extra filter, $2.00. Addi- 
tional filters packed three to a box, $1.00. 


WILLSON PRODUCTS, INC. 
Reading, Pennsylvania, U. S. A, 
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Overnight... 
New Needs! 


N SOME isolated laboratory a chemist 
labors over his test tubes and the next 
morning a whole industry awakes to find 
familiar methods obsolete. A new process 
stares them in the face. Chemicals new to 
the industry must be purchased at once. 


Such drastic changes do not dismay 
Harshaw customers. T hey wellknow that 
they can get practically anything they 
may require on short notice. Harshaw is 
a chemical department store to industry. 


On The March 


/ ODAY the ceramic industry is on 
the march, meeting new demands and 
successfully keeping pace with progress. 


In step with the industry is The Harshaw 
Chemical Co., not only continuing to produce 
the same pure Tin Oxide, famous for a quarter 
of a century, but also successfully meeting 
a rapidly increasing demand for colors. 


Colors to match your requirements are 
made in our own plant from our own raw 
materials. The skill and experience 
gained in manufacturing Harshaw Tin 
Oxide, the standard opacifier, are at your 
service in meeting your color problems. 


The HARSHAW CHEMICAL COMPANY 
“Quality Products Since 1892’’ 
Stocks in New York, Philadelphia, East Liverpool, 
Clevelan d, Elyria, Chicago, St. Louis and Los Angeles 
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A PROGRESS REPORT ON THE DEVELOPMENT OF AN ABRA- 
SION TEST FOR REFRACTORIES AT HIGH TEMPERATURES 


By Josernu B. SHaw,? Georce J. Barr,* Myrit C. SHaw* 
ABSTRACT 


A report of progress in the development of a method of testing refractories for their 
resistance to abrasion at high temperatures. The method developed consists of a steel 
chisel point moving back and forth over faces of the brick clamped together. Eleven 
brick are tested at one time. The chisel is actuated by means of a jack hammer and is 
water-cooled. The blow delivered varies from 6.5 inch-pounds at the beginning of the 
test to 13 inch-pounds under the most severe conditions. The chisel has a rounded 
point '/s-inch radius and 1 inch wide. Data show that the principle is correct and 
capable of differentiating between brick of varying resistances to abrasion at tempera 
tures as high as 1350°C. 

Introduction 


The Committee on Refractories (C8), A.S.T.M., has worked for several 
years on the problem of the resistance of refractories materials to abrasion. 
Not much of this work has been published. 

The correspondence files of the members of that committee have there- 
fore been the principal guidance in this investigation. 


Summary of Correspondence and Discussion 


The consensus of opinion is that fire brick are subjected to severe abrasion 
in many places where they are used, that the degree of abrasion is some- 
times very severe and an important factor in determining the life of the 
refractory, and that the character of the abrading material combined 
with the conditions of temperatures and furnace gases introduces variables 
which make it desirable to know how different kinds of refractories with- 
stand abrasion under these various conditions. 

Stated more simply, a test for abrasion at high temperatures is very 
desirable. 

The development of this test involves difficulties. There is a considera- 
ble body of opinion that no single test for abrasion is likely to prove satis- 
factory because the abrasion to which refractory materials are subjected 
is of two distinctly different types: (1) fine dust particles hurled against 
the refractory in a stream of hot gas moving with considerable velocity 
and (2) the downward movement of the charge of sharp, angular frag- 
ments of limestone, coke, or iron ore under high pressure and sometimes 
falling against the refractory, the sharp edges striking a severe blow. 
This latter type of abrasion produces the destruction of the refractory 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont 
February, 1930 (Refractories Division). 

2? Head, Department of Ceramics, Pennsylvania State College 

3 Instructor in Ceramics, Pennsylvania State College. 

4 Graduate Student, Ceramics, Pennsylvania State College. 
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Fic. 1.—Details of water-cooled chisel point. 
Shaded portions indicate depth of groove cut 


with 163 blows per brick. 


by a gouging action or by 
rupturing of the bond between 
particles on the surface, and 
differs materially from the 
destruction resulting from 
dust in the gas stream. 

A satisfactory abrasion test 
must measure the resistance 
to destruction under both 
types of service. 

There has been a great deal 
of theorizing on the basis of 
which cold tests have been 
adopted and measurements 
made of resistance to abrasion 
when cold, and it has been 
assumed that the results ob- 
tained in such cold tests would 
apply to the refractory if it 


were tested at high temperatures. Much work has been done in deter- 
mining the resistance to abrasion on cold fire brick. Practically no data 


are available on similar tests at high 
temperatures. 


Tests Tried 


The tests which have been developed 
and proposed for use are here outlined. 
The discussion relative to each of 
these tests is the consensus of opinion 
of a great many interested persons 
who entered into the correspondence 
in response to requests for such dis- 
cussion by L. C. Hewitt, Chairman 
Sub-Committee on Abrasion. 
Apparatus described by 


(3) Bmery Harvey and McGee° 


Wheel Test 


wheel pressed against the surface to 
be tested, the speed of rotation, time, 
and pressure being constant. The 
amount of material ground away was 
the measure of resistance to abrasion. 


5 Jour. Amer, Ceram, Soc., 7, 895 (1924). 


consisted of a grinding 


Handmade  Stiffmud Dry press 
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Fic. 2.—Comparing effect of process 
of manufacture on resistance to abra- 
sion. Shaded portions indicate depth 
of groove cut with 163 blows per brick. 
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This test is applicable to refractories and other materials at atmospheric 
temperatures but cannot be applied at elevated temperatures. 

Nesbitt and Bell® modified this test by first heating the test brick to 
1350°C, then withdrawing it from the furnace and subjecting it to che 
abrasive action of the grinding wheel. In this procedure the loss from 
spalling was severe due to sudden change of temperature, and the loss 
actually produced by the wheel is considered largely a spalling action 
rather than abrasion comparable with the same loss made when the 
brick and grinding wheel are at the same temperature. The emery wheel 
also tended to polish the surface of the 


brick rather than to grind it away. Hard burn Mediumbum  Softbum 


Cold 1000 C 1300 C 2 2 
24238 
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Fic. 3.—Comparing effect of tem- 
perature of firing on resistance to abra- 
sion. Shaded portions indicate depth 
of groove cut with 163 blows per brick. 


Fic. 4.—Comparing results of abra- 
sion at different temperatures. Shaded 
portions indicate depth of groove cut 
with 163 blows per brick. 


. Hancock and King’ clamped a weighed test brick 
Gy Eng See to a reciprocating arm and slid it back and forth over 
another brick of the same material or of some selected standard. 

This test failed to simulate service conditions, there was a tendency 
for the refractory to be polished in the rubbing action instead of abraded 
away, and the fine powder produced in early portions of the test served 
as a protecting coating on the surface of the brick under test. 


6 Jour. Amer. Electrochem. Soc., 1920. 
7 Trans. Ceram Soc. [Eng.], 22, 316 (1922-23). 
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Cole* modified the paving brick rattler test to make 
it applicable to silica brick. The percentage loss by 
weight taken after 600 revolutions of the rattler was considered a measure 
of resistance to abrasion. 

This test is applicable only to cold brick and is subject to all of the 
criticism which the rattler test for paving brick has received since its 
adoption. The major portion of the abrasion in this test takes place on 
the sharp edges and corners of the brick, which portions are protected 


(3) Rattler Test 


Fic. 5.—Chisel with jack hammer operating mechanism and carriage. 


when the brick is in service. The test has been applied to silica brick 
only, no effort having been made to apply it to fireclay brick. 

A crystalline stylus was mounted on a carriage. 
This stylus bearing down at a known pressure 
was made to move forward and backward over the test brick. The depth of 
cut made in a given number of strokes was compared with a similar cut 
on a standard material. , 

This test is admittedly a measure of the resistance to the gouging out 
of grains, no statement being made as to whether or not it would be ap- 
plicable under hot conditions. 

A horizontal, rotating disk was dusted with a 
known weight of emery powder of standard 


(4) Scratching Test 


(5) Rotating Disk Test 


8 Proc. A.S.T.M., 29, Part 1, p. 288. 
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grade. Weighed test pieces 
were brought in contact with 
the disk under definite pressure, 
held there for a given number of 
revolutions, and again weighed. 

The rotating disk test is con- 
sidered applicable only to cold 
brick and therefore objection- 
able because it does not simu- 
late service conditions. 


Mr. Brady of 
the U. G. I. de- 
veloped an ap- 
paratus for determining the 


resistance of fire brick to sand- 
blast. Apparatus was con- 
structed and tests made on 
cold brick. The result of the 
test indicated that this method 
offers promise of more nearly 
measuring the resistance of re- 
fractories to abrasion than any 
previously proposed test. It 
was accordingly modified for 


Fic. 7.—Showing depth of groove 
cut by chisel when brick are cold. 


Fic. 6.—Showing brick in place after testing. 
Groove cut by chisel. 


use on hot brick. After much experi- 
menting it was found necessary to heat 
not only the brick but the sand and 
air as well. No great amount of data 
were obtained upon brick at high tem- 
peratures. It was admitted, however, 
that there were many variables in the 
test which were difficult to control and, 
while this method of testing seems to 
offer considerable promise, there is a 
possibility that it will be found imprac- 
tical to standardize such a method be- 
cause of the difficulty of controlling all 
of the variable conditions. 


A Simulative Service Test 


No test for this purpose will be satis- 
factory unless it is substantially a simu- 
lative service test. This means that 
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the brick must be tested at the temperatures at which they are to be used 
and the character of the abrasion and of the abrading material must be 
similar to that actually found in service. 

There is no doubt that the abrasive destruction of refractories in service 
results from two distinctly different types of abrasion. The cutting ac- 
tion of flue gases carrying clouds of fine sharp dust and granular material 
is similar to the cutting away in a sandblast test. On the other hand, 
a different type of abrasion results in the destruction of refractories in 
fire boxes of furnaces and boilers where the fireman stokes his fire with a 
cold, sharp stoking iron, and in the walls of blast furnaces and lime kilns, 
where the abrading material consists of large angular fragments more or 
less sharp edged which strike the refractory at considerable velocity. 
This latter type of abrasion is undoubtedly much more prevalent and 
far more destructive. 

It was decided, therefore, to develop a method of testing the resistance 
of refractories at high temperatures to abrasion of the latter and more 
prevalent type. 

To develop a test which may be standardized it is essential that the 
character of the abrading materials and the conditions of their use be 
capable of accurate control, and that it be simple and easily reproducible. 
The device should be simple in operation, capable of accurate control under 
high temperature conditions, and indestructible under the conditions 
met with in the test. 

An air hammer actuating a chisel point whereby a series of blows in 

rapid succession might be delivered to the surface of the material under 
test offered a method worthy of trial. It was believed that the angle at 
which the chisel struck the refractory could be so regulated as to introduce 
the gouging effect of the stylus; the shape of the point, and the force of 
the blow could be varied from a light tap to a heavy, sledge hammer 
blow. 
, The first problem was to obtain a suitable material from 
which to make a chisel which would not deteriorate when 
operating on refractories at temperatures from atmospheric to 1300°C. 
Two possibilities were open: first, the chisel might be made from some 
refractory material which would be tough and strong so as to retain a 
point throughout this range of temperature and under the severe punish- 
ment to which it would be subjected. Second, a steel point might be 
constructed so as to be capable of air or water cooling. It was thought 
that the operation of cooling a chisel point might make it difficult to main- 
tam the refractory at the desired high temperature. 

With a view to securing a refractory material, many materials were 
suggested, such as crystallized fused alumina, silicon carbide, Stellite, 
tungsten carbide and similar alloys, mullite, ete. This part of the in- 


ABRASIVE TEST FOR REFRACTORIES 433 


vestigation, however, has been altogether discouraging, no satisfactory 
material having thus far been developed. 

Some very hard and tough chisel points were obtained but they were 
in all cases too brittle to retain a point when working under the condi- 
tions of this test. 

A steel chisel point, water-cooled at 1300°C did not cool the brick and has 

been found to remain practically constant throughout a long series of tests 
at varying temperatures up to 1350°C, and operating on all types of re- 
fractories. 
Several designs of furnaces were made and abandoned. 
Among them were round furnaces to be rotated with the 
chisel point stationary; another one was a furnace to be operated in a recip- 
rocating motion with the brick standing on edge, the furnace to be heated 
from both ends. ‘The final mechanism adopted has the furnace stationary 
with an oil burner at each end and of such size that eleven brick can be 
tested at one time. 

The operating mechanism consists of a car mounted on a track immedi- 
ately on top of the furnace and actuated by a reciprocating mechanism. 
The car carries the chisel point and moves backward and forward at the 
rate of 5 feet per minute. 

a The third problem was to devise a method of delivering a 

blow of desired force and at the desired angle to the brick 
under test. A Thor NN scaling hammer weighing 7 pounds, 10'/2 inches 
overall length, and delivering 2400 blows per minute was purchased from 
the Independent Pneumatic Tool Company, of Pittsburgh, Pa. The 
chisel was attached to this hammer and the hammer set on the car at an 
angle of about 15° with the vertical and in such a manner as to provide 
free sliding motion vertically. The principle of this hammer, however, 
was such that there was a constant dragging action, the chisel point riding on 
the surface of the brick continually and blows being delivered by the 
plunger in the hammer. In operation this hammer proved to be unsatis- 
factory because of this dragging action. The chisel point moved fairly 
satisfactorily over the surface of the individual brick but when it came to 
a joint between two bricks there was a tendency for the point to dig it- 
self in and this condition proved so serious that it was necessary to abandon 
the air hammer. 

A jack hammer was constructed which was operated by means of a cam 
attached to a 900 r.p.m. motor. By means of a two-to-one gear ratio 
the number of blows delivered by the hammer was reduced to 450 per 
minute. The brick are set in powdered clay with no mortar joints between 
them and clamped together by steel clamps at each end of the furnace. 
They are set at such height with relation to the chisel point at the beginning 
of the test that the point has a fall of exactly 1 inch. The cam is so con- 
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structed that a maximum depth of | inch ¢an be cut in the brick. There- 
fore at the end of the test, provided the brick has shown severe abrasion, 
the hammer may be striking with a blow resulting from a 2-inch fall of 
the chisel point. The actual weight of the chisel point and its attachment 
as operating is 6.5 pounds. This means that at the beginning of the test a 
blow of 6.5 inch-pounds is delivered to the surface of the brick, and under 
most severe conditions at the end of the test a blow of 13 inch-pounds 
was delivered. This means that as the test progresses, a brick, which 
is showing severe abrasion, will receive an increasingly greater abrasive 
action. It would be possible by a 
balancing spring to correct this variable, 
but it is not believed desirable to elimi- 
nate it. 

This jackhammer arrangement was 
first tried on cold brick, the results 
being highly encouraging. A test at 
1000°C with the chisel point air-cooled 
gave similar encouraging results. Upon 
trying the same arrangement at 1300°C 
it was found impossible to force suffi- 
cient air through the chisel to keep it 
cool; as a consequence of which one of 
the pipe fittings melted and the test 
failed. 

A new chisel point made by drilling a 
solid piece of tool steel and the one 
ultimately used was tried with air- 
cooling but the point of the chisel 
flattened immediately and failed to 
produce any abrasion on the brick. This developed the necessity for 


Fic. 8.—Showing depth of groove 
cut by chisel when brick are at 1000°C. 


water-cooling. 

The final apparatus, as shown in the photographs with a water-cooled 
chisel point, has proved highly satisfactory as far as results obtainable 
are concerned. 

The set-up of the apparatus is highly objectionable because of the se- 
vere heat which arises from the furnace, which must be kept under fire 
throughout the test. This necessitates keeping a blast of air on the ap- 
paratus and even then it makes a very undesirable job. These conditions 
can be readily corrected by some modifications in the construction of the 
furnace. It is believed that the furnace itself should move, leaving the 
chisel point stationary as to the horizontal direction, and a downdraft 
arrangement should be constructed making it possible to carry away the 
heat during the test. 
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There is a possibility also that the jackhammer arrangement here shown 
can be replaced with a sand-ramming hammer which delivers a positive 
up and down stroke. In case the jackhammer arrangement is found 
most desirable it can be operated from the same power as that which 
operates the car or furnace, whichever is moved in a reciprocating motion. 


Results 


The data given in the following tables and curves show the results ob- 
tained by testing a number of brick, all of which were obtained from the 
same company and were selected with a view of determining whether 
the principle incorporated in the apparatus here described would dis- 
tinguish between brick of high and low resistance to abrasion. 

These data represent the results obtained on a very limited number of 
brick and, while it might be interpreted to indicate a superiority of one 
process of manufacture over another or of hard firing over light firing, 
such interpretation is not justified at this time. The number of tests 
made is altogether too few to draw any conclusions on the basis of these 
results with reference to the brick themselves. 

The very evident variation shown in the tables and curves indicates 
strongly that the method here outlined for testing such brick is capable 
of sufficient refinement to enable one to definitely distinguish between 
brick of high and low resistance. 

We wish to emphasize the fact that this whole investigation is a test of this 
method for determining resistance to abrasion, and not a test of the brick 
on which data have been obtained and are here reported. 


DEPTH OF GROOVE IN MILLIMETERS Cut Across FACE OF BRICK WITH 8 TRIPS OF 
CHISEL 


(Each brick subjected to 163 blows; figures represent average of 3 readings taken in 
middle 3 centimeters of the face) 


Cold LO00°C 1350°C 


Hand made (soft mud): 
Hard firing 13 
Medium firing 14 
Light firing 20. 12 
Stiff mud (repress): 
Hard firing 38 9 
Medium firing 4.0 2.8 
Light firing 6.5 3 
Dry press: 
Hard firing 3 
Medium firing 3 
) 
) 


Light firing 
Silica 
Magnesite 3 
Chrome 7 
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SAME DATA REARRANGED 


Cold 1000°C 1350°C 

Hard firing: 

Hand made 13.2 11.4 7.3 

Stiff mud 3.8 2.9 ee 

Dry press 3.3 4.0 3.2 
Medium firing: 

Hand made 14.3 11.3 

Stiff mud 4.0 2.8 

Dry press 3.8 5.7 3.0 
Light firing: 

Hand made 20.0 12.8 

Stiff mud 6.5 2.3 2.0 

Dry press 5.2 6.1 4.8 

Conclusion 


The results obtained seem to indicate rather definitely that there is a 
distinct difference in the ability of fire brick to resist abrasion at high 
and low temperatures. 

They seem to indicate further that there may be a marked difference in 
the ability of brick fired hard and those fired light to resist abrasion at 
various temperatures. 

They indicate that there may be a difference in the ability of brick 
manufactured by different processes to resist abrasion at various tempera- 
tures. 

The evidence obtained thus far seems to justify the opinion of those 
who have worked on this problem that a test for the resistance of fire 
brick to abrasion at high temperatures is desirable and if it is to be useful 
it must be capable of simulating service conditions with a reasonable de- 
gree of accuracy. 

The ultimate result of the investigation thus far encourages one to be- 
lieve that the method here partially developed is worthy of further refine- 
ment, and it seems probable that it can be sufficiently simplified to make 
the apparatus economical to construct and use and that it will produce 
the desired results. 
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THERMAL EXPANSION OF SILICA BRICK AND MORTARS' 


By SanpForp S. Co.s? 


ABSTRACT 


Thermal expansion from 20 to 950°C and physical data of silica brick from various 
producing districts in the United States and Europe are presented. The variations 
in thermal expansion of brick from various parts of kilns are given for plants in the 
United States. 

The magnitude of variation of the thermal expansion of silica brick is quite small, 
the expansion ranging between 1.15% and 130% at the highest point of expansion. 
The expansion of the silica mortars varied between 1.30 to 1.52% depending upon 
variations in clay, quartzite, and bats. 

The variations in thermal expansion of silica mortars from various producing plants 
are also shown. Data on the effect of size of grain, clay content, and P.C.E. on the 
thermal expansion of mortars are given. An extensive bibliography on thermal ex- 
pansion of silica brick appears with the paper. 


Introduction 


The thermal expansion of the various components of silica brick has 
been studied by many investigators. Data on the thermal expansion of 
silica brick have been published to a rather limited degree, but little or 
no information has been available concerning the expansion of mortars 
used for laying silica refractories. Data on the thermal dilatation of silica 
mortars and the variations that might occur due to variable clay content, 
amount of silica bats and quartzite present, and grain size are of interest 
and value to any user. Information is also quite limited as to variations 
in the thermal expansion characteristics of brick fired in the same kiln, 
brick made of different quartzites, and brick made of similar quartzites in 
two plants. 

The data presented by Travers and de Goloubinoff, Van Nieuwenburg 
and Zijlstra, and Souder and Hidnert® are the most recent and appear 
most authentic for the thermal expansion of silica minerals. Other investi- 
gators have reported data on the thermal expansion of silica brick and its 
components, but in nearly all cases European brick were examined. The 
data on American silica brick are rather limited. 

With such an object in view a rather complete study was made. Al- 
though basic information as to the expansion and transversion points of 
silica minerals is well established, it would not be feasible to assume that 
these data would indicate what the expansion of a brick would be since it 
is composed of an undetermined amount of quartz, cristobalite, tridymite, 
calcium silicate glass, and small quantities of aluminium and iron silicates. 


1 Presented at the Annual Meeting, AMERICAN CERAmic Socrgty, Toronto, Ont., 
February, 1930 (Refractories Division). 
2 Industrial Fellow, The Koppers Company Laboratories, Mellon Institute, Pitts- 
burgh, Pa. 
3 For these references and others see Bibliography at end of paper, pp. 445-46. 
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Method Employed 


The apparatus used for the determination of the thermal expansion 
was a modification of that of Houldsworth and Cobb and that of the Bureau 
of Standards. Figure 1 shows the general design which consists of a 
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quartz glass tube having one end closed with a flat piece of quartz glass. 
A collar of invar steel was fastened to the open end with a cold setting 
cement. Into this collar or ring, a rod was inserted which supported an 
0.0001 inch Ames dial. The brass plate and sleeve served to keep the 
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quartz glass push rod. in a horizontal position. This rod served as the 
moving member, being in contact with the test piece and the Ames dial. 

Test pieces, measuring approximately */; inch square by 2'/2 inches 
long were cut from the brick with a cutting-off wheel. The mortars were 
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molded into test bars of similar size using a 5% dextrine solution for a wet- 


ting agent. All bars 
were measured with a 
micrometer caliper be- 
fore testing. The 
heating was accom- 
plished by means of 
a nichrome wound 
tube furnace. The 
temperature was 
maintained at each 
point until no further 
expansion occurred. 
Data readings were 
obtained at these 
points: 70°, 90°, 110°, 
120°, 140°, 160°, 170°, 
190°, 200°, 220°, 
240°, 260°, 280°, 300°, 
350°, 400°, 450°, 
500°, 540°, 550°, 560°, 
570°, 580°, 600°, 
650°, 700°, 750°, 800°, 
850°, 900°, 950°C. 
The expansion was 
corrected for the ex- 
pansion of the quartz 
glass according to the 
data published by 
Souder and Hidnert. 

The accuracy of 
this equipment is in 
the order of + 0.005% 
for any point. In 
fact data obtained on 
two samples from the 
same brick produced 
curves which overlay 
each other so closely 
that it was often im- 
possible to differen- 
tiate between them. 
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Data Obtained 

Since the data ob- 
tained would tend to 
be unwieldy if tabu- 
lated, it was deemed 
advisable to give this 
information in the 
form of curves which 
readily show differ- 
ences found in the 
samples tested. The 
data divide into two 
parts, e.g., that of 
silica mortars and 
that of silica brick. 


(A) Silica 
Mortars 
cept for 


data shown by Fig. 
12, were regular run- 
of-plant samples from 
four different plants: 
Screen analysis, P. C. 
E., and the thermal 
expansion are reported 
herein. A siliceous 
clay containing ap- 
proximately 70% SiO» 
from central Pennsyl- 
vania was used in 
compounding the 
mortars. The varia- 
tions in expansion 
data for mortars from 
various plants and of 
varied screen size and 
P. C. E. are shown by 
Figs. 3,5,and7. The 
screen analysis curves 
are shown by Figs. 2, 
4, and 6. In these 
mortars the material 
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amount retained on 48-mesh and 100-mesh sizes. All mortars except 

16497 show over 1.4% expansion at 700 to 800°C, while the amount 

of shrinkage varies 

from 0.03 to 0.18%. 

From these curves 
the size of grain 

appears to have 

very slight effect. . 

The effect of 
variation in P.C. 
E. upon the ther- 
mal expansion is 
shown by Figs. 9 
and1ll. Thescreen 
analysis data are 
given on Figs. 8 
and 10. The 
screen analyses, 
except on sample 
19246, are very 
close and the ex- 
pansion at 700 to 
800°C varies from 
1.30 to 1.43%. 
The P. C. E. varia- 
tion is not the same 
as that of the ex- 
pansion and does 
not lie in the same 
order. 

The effect of 
various amounts of 
clay added to a 
constant screen size 
is shown by Fig. 12. 4 - 
The clay was added 
to sized aggregate 
of bats and quartz- 
ite, which produced 
a mortar having 
the following screen 
size for all samples: on 48-mesh, 20%; on 100-mesh, 25%; on 200-mesh, 
15%; through 200-mesh, 40%. 
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The amount of clay or rather variations in quantity of the clay, the 
amount of bats, and the amount of quartzite seem to be the underlying 
cause for variations occurring in the thermal expansion of a mortar. ‘These 
are difficult to control and such variations may be expected to continue. 
The P.C.E. may vary due to size of grain as has been shown by the 
writer in a previous paper‘ and will not always indicate variations due to 
clay content. 

(B) Silica Brick The silica brick examined were regular run-of-plant 
material and the data herein reported are typical 

of those obtained in the investigation. In addition to the thermal ex- 

pansion, apparent specific gravity and porosity values are reported. 
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The expansion of brick made from Mt. Union, Water St., and Baraboo 
quartzites is shown by Fig. 13. These brick were fired together in the 
same kiln. Number 15626 was found to contain some unconverted quartz 
on petrographic examination as is shown by the anomaly at 575°C. 

Figures 14, 15, 16, 17, and 18 are the curves for brick from the main 
producing districts and vary between 1.15% and 1.30% expansion at 950°C. 
The presence of quartz is well shown at 575 to 600°C. The varia- 
tions in expansion are probably due to varying amounts of tridymite and 
cristobalite occurring in the brick coming from a kiln. The porosity 
appears to have little or no effect on the expansion. 

Figures 19 and 20 are of brick from six plants in Europe and represent 
the main producing units. Except for 17670, the data are in close agree- 
ment with those of American brick. Several of these brick are made from 


4S. S. Cole, “Effect of Size of Grain upon the Properties of Silica Cement,’’ Jour. 
Amer, Ceram, Soc., 10 [8], 648-50 (1927). 
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amorphous quartzites which are quite different in physical behavior, ap- 
pearance, and properties from the American crystalline rock. 
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THE PHYSICAL PROPERTIES OF THE FINENESS FRACTIONS 
OF SLAKED SEMIFLINT CLAY’! 


By M. E. Howmes? A, J. 
ABSTRACT 


A select sample of Missouri semiflint clay was slaked to its natural size of grain and 
screened into the following sizes: on 20, 20 to 40, 40 to 60, 60 to 100, and through 100- 
mesh. 

The 100-mesh fraction is a very dense firing clay, giving a high dry and fired modulus 
of rupture, and would be effective as a ‘‘dope’’ for a weak clay. The properties of the 
intermediate finenesses are substantially an average of the properties of all the fine- 
nesses. Points of inferiority in the coarse fractions are supplemented by points of 
superiority in the fine fractions, and vice versa. All fractions are therefore desirable, 
and further, there are indications that no substantial improvement could be made by 
screening out any one of the fractions. 


Introduction 


Semiflint clays, such as those found in Missouri, will rapidly slake into 
a series of grain sizes ranging in size from '/, inch or more to colloidal, or 
near colloidal, dimensions. In most pits the slaking characteristics of 
the clay, as well as other characteristics, show much variation from place 
to place, even within short distances. The slaking characteristics, par- 
ticularly the percentage of very coarse grains, are frequently used by manu- 
facturers in the selection of the clay, and such defects as bench marking, 
cracking, etc., are frequently attributed in part to the clay having a de- 
ficiency of the coarse grains. 

In view of the great importance of semiflint clay, it seems desirable 
to record the properties of the various fractions and to determine the extent 
to which the properties of the finished brick are determined by any one 
or more of the fineness fractions. The question also arises as to whether 
the quality of the brick can be improved by the elimination of any one of 
the fineness fractions and whether any fineness fraction constitutes a clay 
in itself of value for use alone or as addition agent in other ceramic mixes. 
A survey of the literature revealed no information on the subject. 


Experiment A 


A select sample of 100 pounds of Missouri semiflint clay, quite free of 
pyrite or other coarse-grained impurities, was prepared by crushing to a 
maximum size of about 2 inches and slaking by supporting the clay on a 
2'/s-mesh screen in a large excess of water. The entire sample slaked and 
passed through the screen in 5 minutes. To prevent caking the fine slip 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Toronto, Ont., 
February, 1930 (Refractories Division). 
2 Professor of Ceramic Engineering, Missouri School of Mines and Metallurgy. 
3 Ceramic Engineer, Missouri Clay Testing and Research Laboratories. 
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portion was decanted from the coarser grains and screened wet. The 
coarser portion was dried and screened dry. Corresponding fineness 
fractions obtained in the two screenings were then combined. 

The yield of the various fineness fractions is given in Table I. 


TABLE I 
Mesh (%) 
On 20-mesh 18.8 
20-40-mesh 34.9 
40-60-mesh 17.5 
60—100-mesh 8.4 
Through 100-mesh 20.5 


The +20-mesh fraction contained a large percentage of sizes as large 
as 3/1. inch. 

The clay rapidly slakes into the fineness fractions given, and undergoes 
no further slaking of any consequence except on long continued contact 
with water. It could be expected, therefore, that dry pan tempering would 
yield fineness fractions somewhat in accordance with the figures of Table I, 
in that a clay yielding a high percentage of very coarse grains in slaking 
would yield a high percentage of coarse grains in dry pan tempering. 
The readiness with which the clay slakes into a series of grain sizes may 
be the reason why the wet pan may be dispensed with, as is frequently 
done in. commercial practice, and satisfactory tempering obtained with 
the dry pan. 

For determining the relation of each fineness fraction to the properties 
of the dried and fired product, a series of test bars were made in which 
each fineness fraction was successively eliminated. The specifications 
for each lot are given in Table II. 


TABLE II 
Lot 1 contains all sizes except +20-mesh 
Lot 2 20-40-mesh 
Lot 3 40—60-mesh 
Lot 4 60—100-mesh 
Lot 5 ” Through 100-mesh 
Lot 6 “mixed in the original proportions 


Lot 6 represents the semiflint clay asit comes from the pit, no elimination 
of any fineness fraction being made. Lot 1 differs from 6 in that the 
+ 20-mesh fraction is removed, it being 18.8% of the whole. Lot 2 differs 
from 6 in that all the 20- to 40-mesh, and that size only, is removed, the 
amount being 34.9% of the whole. Similar explanations apply to the 
other lots. 

These bars were tempered by hand to the wetness given in Table III, 
and dry pressed with a hand-screw press into bars 1 x 1 x 7 inches. 
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They were then dried at 110°C and fired to cone 14 in 14 hours in an oil- 
fired downdraft kiln. 

The properties of the bars in the dry and fired conditions are given in 
Table III. 


TABLE III 
Volume Dry Volume Fired Dry Fired 
Fineness drying modulus firing Fired modulus bulk bulk 
fraction shrink- of shrink-  poros- of specific specific 
Lot omitted Water age rupture age ity rupture gravity gravity 
(%) (%) 
1 On 20-mesh 8.77 1.938 296 19.02 6.34 3515 2.08 2.31 
2 20-40-mesh 9.05 2.17 306 19.20 5.30 3141 2.09 2.33 
3 40-60-mesh 9.04 2.30 29 18.70 6.07 3033 2.11 2.34 
4 60-100-mesh 9.39 2.14 254 19.27 6.86 2896 2.10 2.34 
5 Through 100-mesh 8.55 2.04 246 18.92 9.66 2840 2.09 2.30 
6 None 9.41 2.24 227 18.62 6.39 3045 2.11 2.33 


A firing behavior test was also made on specimens from each lot, the 
results being given in Fig. 1. 
Discussion of the Results of Experiment A 


The elimination of any one of the fineness fractions produces no effect 
of definite significance on the dry or fired bulk specific gravity or the per- 


Per cent 


Temperature in cones 


Fic. 1—Firing behavior of semiflint clay with various fineness fractions 
eliminated. Note: Top five curves show volume change = vc; lower five 
curves show porosity = p. 


centage of water required for tempering. The effects on shrinkage, 
modulus of rupture, and firing behavior are surprisingly small. Cer- 
tainly not enough improvement in quality results from the elimination 
of any one fraction to justify doing so commercially. On the other hand, 
no one fineness can be considered essential, and the practice of judging the 
quality of the clay by the percentage of very coarse material is of doubtful 
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value. Inasmuch, however, as the properties grade rather uniformly 
from one end of the series to the other, we may infer that the elimination 
of two consecutive finenesses may have an important effect, although any 
one fineness fraction is a satisfactory substitute for the fraction next in 
size. 

The elimination of the coarsest fraction does not result in excessively 
high shrinkage, cracking, low porosity, and high strength in the fired 
state as might be expected. The tendency, however, is in that direction 
and, as already stated, the elimination of the two coarsest fractions would 
likely produce results of magnitude. 

The elimination of the fineness fraction does not result in excessively low 
shrinkage, high porosity, and low strength as might be expected, although 
the tendency is in that direction. The 60- to 100-mesh fraction meets 
all the requirements for developing a good bond and adequately substi- 
tutes for the through-100-mesh fraction in this respect. The elimination 
of the two fineness fractions, however, would likely produce effects of 
importance. 

. The firing behavior (Fig. 1), also shows a rather uniform gradation of 
properties from one end of the series to the other, the total differences 
being of some importance. The elimination of the through-100-mesh 
portions (curve 5) results in a considerably increased firing range and 
increased overfiring temperature. An advantage of two or three cones is 
evident over the lot from which the coarsest fractions are removed. It 
is evident that the through-100-mesh fraction is of considerably lower 
refractoriness than the other fractions and its elimination would result 
in considerably higher P.C.E. value. Owing to the fact that the 60- 
to 100-mesh fraction develops a satisfactory bond, it is evident that 
eliminating the through-100-mesh fraction would produce a brick of much 
improved quality for uses where low porosity is not necessary. A differ- 
ence, however, of only about 2% porosity would result. 

The elimination of 40- to 60-mesh material would produce no effect of 
consequence. The elimination of the on-20-mesh fraction, however, 
would result in a brick of lower refractoriness, greater density, perhaps 
greater resistance to slag action, and lower resistance to spalling, 
insofar as the two latter properties are dependent on density. It 
would, probably, reduce evidence “of local checking due to differential 
shrinkage. 

It is evident that semiflint brick of improved uniformity of quality could 
be made by slaking, screening into the various sizes, storing in separate 
bins, and admixing in constant amounts. Where the practice prevails 
of tempering to excess wetness followed by aging, the proposal might not 
be impracticable, but obviously it would not be adopted until the demands 
of the trade are more exacting. 
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Experiment B 


For the purpose of making a more definite comparison of the properties 
of the various fractions, and of determining whether any one of the frac- 
tions constituted a clay of extraordinary quality, test bars were made of 
each of the fineness fractions separately. Another 100-lb. sample of the 
clay was slaked, as described under Experiment A. The yield of each of 
the fractions is given in Table IV. 


TABLE IV 
Mesh % 
On 20 17.3 
20-40 
40-60 15.3 
60-100 10.2 
Through 100 24.6 


A comparison of the data of Tables IV and I shows that the slaking 
characteristics of different portions of the same lot of semiflint clay are 
quite constant and characteristic. 

Each of the fractions was ground to through-100-mesh and dry-press 
bars made of each fraction individually. They were formed, dried, and 
fired as described under Experiment A. The identification of the lots 
is given in Table V. 


TABLE V 
Lot 7 contains only + 20- mesh grains ground to pass 100-mesh 
Lot 9 40-60- 
Lot 10 ** 60-100- 
Lot 11 through 100- not ground 


The results of the tests of the bars are given in Table VI. 


TABLE VI 
Volume Volume 
Water drying Dry firing Fired Fired 
in shrink- modulus shrink- poros- modulus’ Bulk Bulk 
Fineness bars age of age ity of density density 
Lot fraction (%) (%) rupture (%) (%) rupture dry fired Color 
7 On 20 7:0 6.7 206 33.0 13.2 —200 1.75 2.30 Buff 
8 20-40 7.1 O.8 224 30.7 12.2 1750 1.81 2.31 Buff 
9 40-60 7.8 1.3 365 28 .2 3.1 3723 1.93 2.37 Gray 
10 60-100 oe ee 442 29.2 1.6 3029 1.89 2.38 Gray 
11 Through 1007.8 1.5 437 27.3 0.8 4252 1.92 2.39 Gray 


Note: 3 bars of Lot 7 cracked in firing. Two other bars were weak. One bar of 
Lot 8 cracked in firing. 


As in the case of Experiment A, specimens from each lot were put through 
the regular firing behavior test. The results are given in Fig. 2. 
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Discussion of the Results of Experiment B 


Although all fractions were put through 100-mesh, it is recognized that 
Lot 11 must contain somewhat more superfine material than the others, 
and that the differences in the properties of the lots of Table VI are to be 
attributed in part to this factor. A comparison of the various lots in 
general terms is possible. 

The drying shrinkage, dry modulus of rupture, and fired modulus of 
rupture increase quite regularly from Lots 7 to 11, the increase being very 
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Temperature in cones 


Fic. 2.—Firing behavior of fineness fractions of semiflint clay ground through 
100-mesh. Note: Top five curves show volume change = vec; lower five curves 
show porosity =p. 


large in the case of the modulus of rupture figures. The per cent firing 
shrinkage and the fired porosity decrease quite regularly through the 
series. Lot 7 (on 20-mesh) displays the characteristics of hard flint clay, 
and Lot 11 (through 100-mesh) displays the characteristics of plastic 
fire clay with a quite regular gradation between the two. Referring to 
Tables I and IV, it will be noted that the finenesses center around two 
sizes, the 20- to 40-mesh and the through-100-mesh, as though the clay 
consisted essentially of two materials. The firing characteristics would 
indicate that these two materials are similar to ordinary flint clay and 
plastic fire clay, respectively. 

It is noteworthy that the intermediate Lot 9 shows average qualities 
in all respects, the properties grading away on one hand into the charac- 
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teristics of flint clay and on the other hand into the characteristics of 
plastic fire clay. The lack of bond in the coarser fractions is supplied by 
the finer fractions, and the extremely open texture of the coarser fractions 
is neutralized by the extremely dense texture of the finer fractions. The 
gradual gradation in properties, however, shows why any one fraction is 
a good substitute for the one next in size, as brought out in Experiment A. 

The decided drop in porosity between Lots 8 and 9 without increase in 
shrinkage may be an indication of free Al,O; in Lots 7 and 8, but this has 
not been checked by analysis. 

The transition from the flint clay characteristics of the coarse fractions 
to plastic fire clay in the finer fractions is also apparent in the firing be- 
havior curves (Fig. 2). The coarse fraction (on-20-mesh, Lot 7) 
gives a firing range of about 5 cones and an overfiring temperature of about 
cone 23 compared with an overfiring temperature of about cone 13 and 
a practically negligible firing range for the finest fraction (through-100- 
mesh, Lot 11). The curves for the other fractions occupy intermediate 
positions in quite even gradation. Although there is a transition in 
properties from Lot, 7 to 11, somewhat of a break occurs between Lots 8 
and 9, Lots 7 and 8 having more distinctly the flint clay characteristics, 
and Lots 9, 10, and 11 having characteristics somewhat in common with 
plastic fire clay. 

It is apparent that the fractions of intermediate fineness could be re- 
moved without altering the properties of the finished product which is 
borne out by the data of Table III. The removal of all the finer fractions 
or all the coarser fractions, however, would radically alter the character 
of the product. It is also apparent that this clay could be separated into 
two portions of very different properties, one coarse textured for resistance 
to spalling, and another fine textured for resistance to slag action. 

The through-100-mesh fraction (Lot 11) is a very dense firing clay of 
high strength both in the dry and fired condition; while it is not of super- 
quality in these respects, it would be an effective agent for some ceramic 
mixes requiring these qualities, and might be worth consideration in some 
cases because, as shown in Experiment A, it could be eliminated from the 
semiflint fire brick mix without materially impairing the quality of the 
brick. 


Missour! ScHoot OF MINES AND METALLURGY 
Rouia, Mo. 


A SHOP METHOD FOR COMPARING SUBSIEVE PARTICLE DIS- 
TRIBUTION IN NONPLASTICS'! 


By M. H. Hunt 


ABSTRACT 
A sedimentation for determining subsieve particle distribution is described. The 
apparatus is simple and efficient enough to be used in shop practice. Curves obtained 
on feldspars and flints as well as other ceramic materials are shown. 


Introduction 


Feldspars and flints for use in ordinary body compositions today are 
ground to a degree of fineness such that over 90% of the material will pass 
through the finest standard sieves; consequently a screen analysis analyzes 
less than 10% of the material. This indicates that any judgment of fine- 
ness or behavior based entirely upon a screen analysis might not correctly 
represent the value of the particular material in a body composition. It 
has been noted, for instance, that a feldspar showing a rather large per- 
centage of total residue on a 325-mesh screen may have a higher percentage 
of extremely fine particles than another feldspar showing a lesser residue on 
the same screen. On the other hand, many factory processes require that 
both the feldspar and the flint be reground before final incorporation in 
the bodies, and this grinding reduces the fineness to an extent which leaves 
only about 1% residue on a 325-mesh lawn. 

The necessity and desirability of determining these extremely fine par- 
ticles, either comparatively or quantitatively, has received no little attention 
in the past. A number of methods have been devised which in general 
have depended upon elutriation using either air or water, sedimentation,’ or 
microscopic examination. The authors show how it is possible through 
the use of Stokes’ law to determine the actual particle size distribution in 
a mixture. It is not the purpose here to arrive at a quantitative measure 
of the particle sizes, but simply to provide a rapid method for comparing 
them in successive shipments of such nonplastics as flint and feldspar, as 
well as for controlling grinding operations in the shop. 


Description of Apparatus and Method of Operation 


The apparatus described in this paper is not new in principle but is an 
adaptation of the sedimentation method devised by Wiegner.* It consists 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SociETy, Toronto, Ont., 
February, 1930 (White Wares Division). 

2H. G. Schurecht, ‘Sedimentation as a Means of Classifying Fine Clay Particles,’ 

. Jour. Amer. Ceram. Soc., 4 [10], 812 (1921); E. Schramm 4and E. W. Scripture, Jr., 

“Particle Analysis of Clay by Sedimentation,’ Jour. Amer. Ceram. Soc., 8 [4], 244 
(1925); C. J. Van Nieuwenburg and W. Schoutens, ‘“‘A New Apparatus for a Rapid 
Sedimentation Analysis,” Jour. Amer. Ceram. Soc., 11 [9], 696 (1928) 

3’ Landw. Versuchsstat, 91, 41 (1918). 
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(Fig. 1) of two glass tubes, connected about 15 cm. from the bottom, a 
millimeter scale to read the recession of the liquid in the small tube, an 
air connection for agitating the sample in the large tube, and suitable 
stop-cocks for operating. 

The operation is as follows: 


The two-way stop-cock, No. 2, is turned to connect tubes A and B 
and water is poured into tube A until it rises to a point about half way 
along the mm. scale on tube B. Tube A has 
a mark at this position, so it can always be 7 || 
filled to the same level. Stop-cock No. lis | 3/7mm 
opened and the water drained out down to a 
definite mark about 50 cm. from the bottom 
of the tube. Fourteen grams of the dry Pl 
sample are weighed out and placed in a | 
beaker with water. This is then transferred 
to tube A with the use of a wash bottle and 
additional water is added to bring the level | 
to the mark used in filling tube B. An air 
hose is then connected to the bottom of the 
tube A and the air turned on very slightly. ion 
Stop-cock No. | is opened and air is allowed 
to bubble up through tube A above. The 
extra height above the scale was provided to 
take care of the extra volume during this 
agitation period. At the close of the two- 
minute agitation stop-cock No. 1 is closed 
and stop-cock No. 2 is opened to the air 
momentarily to release a smal] pocket of air 
sometimes entrapped in the connecting tube. 
Stop-cock No. 2 is turned in position to con- 
nect tube A with tube B. At the moment 
of this connection the column of water in 
tube B is forced upward along the mm. scale 
due to the greater specific gravity of the sus- 
pension in tube A. A reading on the mm. 
scale is made as soon as equilibrium is reached 
which is a matter of a few seconds, and a 
stop-watch is started. Readings are taken 
every 15 seconds during the first few minutes of the test, as the coarser 
grains are falling rapidly and the water in tube B is receding rapidly. As 
the test proceeds, the readings can be taken at longer intervals. Sixty 
minutes is long enough for a test and for control work thirty minutes 
is satisfactory. 
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Two-way valve 


It is obvious that the curves thus drawn will represent fairly well the 
particle distribution in the samples. A sample containing a large amount 
of coarse material such as represented by the sample of andalusite (curve 
5) will give a very rapid change in specific gravity in tube A as the material 
settles in the bottom of the tube. On the other hand, a fine sample such 
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as shown in curve | will settle much slower and show a less rapid specific 
gravity change in tube A. Undoubtedly curves 1, 2, 3, 7, and 8, represent- 
ing material of very nearly the same specific gravity, should meet at a de- 
finite point if the test were continued long enough and all material actually 
settled out. Materials such as BaCO; and CaCO; as shown in curves 4 
and 6 cannot be compared with the other materials shown because the 
agglomeration of particles causes settling much more rapidly than the 
actual fineness of these materials would indicate. 

The accuracy of the apparatus in checking results obtained on any one 
sample or among various samples depends upon the standardization of the 


60 
(1) Feldspar - batch ground 
(2) Feldspar - continuous ground 
| | | (3) Feldspar- 140 mesh — 
5 (4) | 
2 
%S 20 + + + 4 i 
(5) Andalusite | 
—T (6) Whiting ~ 
10 | (7) Flint- continuous ground ae 
x | (8) Feldspar - | batch ground | 
0 /0 20 30 40 50 60 
Minutes 
Fic. 2 


procedure. The tubes must be filled to the same points each time and the 
same amount of air bubbled through the tube. When these precautions 
are taken checks can be made to within 2 mm. total recession in tube B 
and the curves will be almost identical. If the material is agitated by 
alternately upending the apparatus, fairly close checks can be made when 
always using this method, but the results will not closely check with other 
methods of agitation. 


Results 


Figure 2 shows typical curves obtained on some ceramic materials when 
plotting time in minutes along the abscissa and the recession of the liquid 
in tube B along the ordinate. The following table gives the screen analysis 
of the materials used for the particular curves shown: 
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ScREEN ANALYSIS 


Continu- Continu- 
Batch ous ous Batch 
Material Ground Ground 140-mesh : Ground Ground 
% residue Feldspar Feldspar Feldspar BaCO Andalusite Whiting Flint Feldspar 
65-mesh 0.21 0.20 0.32 3.10 0.37 


100-mesh 0.07 0.20 2.05 0.14 0.17 0.02 0.27 0.04 
150-mesh 0.19 0.70 5.95 0.14 10.70 0.04 0.57 0.15 
200-mesh 0.60 1.40 4.65 0.10 7.70 0.07 1.19 0.75 
260-mesh 1.67 2.20 7.57 0.12 6.82 0.15 2.42 3.80 
325-mesh 2.59 4.10 6.75 0.12 6.52 0.35 4.15 10.27 


5.12 8.81 27.17 0.94 41.94 0.63 8.97 15.01 
1 2 3 4 5 6 7 8 


Curve 


In general, we have noted less variation in continuous ground feldspar 
and flints than with batch ground, but the batch ground material usually 
shows a larger amount of fines. The slope of curves 1 and 8 (batch ground 
feldspar) after 30 minutes settling is less than curves 2 and 7 (continuous 
ground) indicating from their slower settling a larger amount of fines. 

A shngtitetquent The writer wishes to express his indebtedness to H. M. Kraner, 


Research Engineer, Westinghouse Electric & Mfg. Co., for his 
valuable assistance during the progress of this work. 
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AN UNUSUAL KILN SCUM' 


By H. B. HENDERSON 
ABSTRACT 


A heavy, white, fuzzy coating on brick developed in the firing. The coating consisted 
entirely of silica, produced from the reduction of silica and vaporized as silicon and re- 
oxidized. 

Introduction 
A thick, white, cotton-like coating on a brick product, was presented to 
this laboratory for classification and explanation of its occurrence. The 
coating, different from any we had ever seen, consisted of a large number 
of exceedingly fine hair-like tubes interlaced and matted on the surface of 
the brick. 


Occurrence 
, The brick were made from a white-firing clay of secondary 
kaolin origin, which requires a high firing temperature. 
The Kil e firing was done in round downdraft kilns with natural 


gas asafuel. The pyrometer readings were about 2300°F, 
but the brick undoubtedly were subjected to higher temperatures be- 
cause of their place in the kiln setting. 

The coated brick were found around the bags, but not imme- 
diately facing them. Instead they were found two or three 
bricks back of the facing and extended to a depth of several 


Location in 
Kiln 

brick. 

The coating occurs only in kilns firing a fire-flashed 
product in which the kiln atmosphere is strongly re- 
ducing. It did not occur in every flashed firing nor was it found around 
every bag in the kilns in which it occurred. The conditions necessary to 
develop this material were therefore quite limited. 


Firing Conditions 


Source 


The gas company, as well as the factory operators, attributed the coat- 
ing to something in the gas or developed from the gas in the process of 
combustion and deposited on the brick. 

In two independent chemical analyses the material was reported as 
practically all silica. 

The explanation of the coating -presented here is that under strong 
reducing conditions with natural gas, which is chiefly methane gas, as 
the fuel, the hard graphite form of carbon is deposited in considerable quan- 
tity in the surface of the brick.’ 
a9 Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Toronto, Ont., 
February, 1930 (Heavy Clay Products Division). 

2],. Bradshaw and W, Emery, Trans. Ceram. Soc. [Eng.], 21, 117 (1921). 
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In the high temperatures some silica in the brick exposed to the flame 
was reduced by carbon to silicon and volatilized, then carried in the 


current of gases and deposited on the 
brick back of the facing of the bags. 
Whether oxidation to silica (SiO) occurs 
before the material is deposited or 
whether it is deposited as silicon (Si) 
and later oxidized during the flashing 
period is not known. 

It follows that the coated brick will 
occur only in front of the furnaces where 
the temperatures are sufficiently high 
and the reducing conditions sufficiently 
active to reduce the silica. This accounts 
for the intermittent appearance of the 
coating. 

When silicon-carbide crucibles are used 
in high temperature fusions a sub-limed 
silica deposit often occurs, but it is sur- 
prising that such a phenomenon could 
occur in a brick kiln.’ It is not found 
on silica brick, which are fired at much 
higher temperatures than the facebrick 
product and under much more severe 
reducing conditions. 

The observations made by this labora- 
tory with silica brick firings are limited 
to those fired by coal. 


brick 


Fic. 1 


covered by silica scum 


-Photograph of 


It may require a higher concentration of 


methane gas than is found in coal gas since methane gas is especially 
active in depositing the graphite form of carbon. 


Fic. 2.—Photomicrograph of the scum. 


On the other hand, it does 


that such 


phenomenon should occur at the 


is surprising 
kiln temperatures normally at- 
tained in this instance, yet those 
who acquired their knowledge of 
how to fire natural gas in a brick 
kiln by experience are aware of 
the intense temperatures attained 
in the furnaces without getting the 
desired heat into the kiln cham 
Under 
might be easy to get the tempera- 
ture which it is assumed the coat 


bers. such conditions it 


ing will require. 
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not follow that the temperatures in the furnaces around the bags in the 
natural gas-fired kiln were not as high, perhaps higher, than the tempera- 
tures in a coal-fired furnace of the silica-brick kiln. The furnaces in the 
latter are really crude gas producers and the gas developed is burned 
among the brick in the kiln chamber. In the natural gas-fired furnace the 
combustion is largely completed to the limit of the air supply in the 
vicinity of the furnace with corresponding high temperatures, and the 
heat generated must be carried by convection to fire the ware. 


Conclusion 


The coating presented proved to be silica, very evidently the result of 
volatilization of silicon with subsequent deposition either before or after 
oxidation to silica. Modification of the firing to get less intense reducing 
conditions should avoid this difficulty. 


STANDARD PyROMETRIC CONE COMPANY 
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THE REACTIVITY TEST FOR DETERMINING THE VALUE OF 
BARIUM CARBONATE AS A SCUM PREVENTATIVE! 


By A. Leg BENNETT AND H. R. Goopricu 


ABSTRACT 


A brief review of the causes of scumming and glaze peeling is given. The usual use 
of barium carbonate for the prevention of these defects is also outlined. 

The reactivity test for barium carbonate and a suggested chemical analysis for 
soluble sulphates are described. 

Reactivity values of various barium carbonates are reported, followed by a discussion 
of the practical value of the reactivity test. A specification for barium carbonate is 
recommended. 


Introduction 


Cc : All clays contain soluble inorganic materials. 
auses of Scumming 

‘ Necessarily the content of such salts is dependent 
and Glaze Peeling 

upon the circumstances surrounding the forma- 

tion of the clay and any subsequent treatment which it may have received. 
For these same reasons the soluble salt content of clays is an extremely 
variable quantity within the individual deposits, as well as from one de- 
posit to another. 

Architectural products may be rendered unsightly by reason of the for- 
mation of a discoloring film or scum of salts on the exposed surfaces of 
the ware, or in the case of products which are coated with a slip or glaze, 
the salts may cause a lack of cohesion between the body and the coating. 
This incoherence will frequently cause the slip or glaze to scale or peel 
from certain areas of the ware, leaving the bare body exposed, with conse- 
quent unsightliness. 

Fortunately, the most highly soluble mineral salts, such as sodium 
chloride, are almost never found in clays in any appreciable quantities. 
One reason for this is that such very soluble materials are readily carried 
away by even small amounts of water. The more soluble salts are also 
usually very fusible, and because of this common property they are, in 
most cases, rendered incapable of causing any further scumming after 
the firing treatment. If it were not for these conditions, the highly 
soluble salts, especially the chlorides, would present a serious problem 
in ceramic bodies containing clay, since it is impractical to eliminate them 
in the usual manner by precipitating as insoluble salts. 

It is with those salts which are rather insoluble or which dissolve but 
slowly with which we usually have to contend, the principal salt being 
calcium sulphate. The more soluble sulphates such as magnesium sul- 
phate occur frequently. In general these materials are also quite refrac- 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930 (Terra Cotta Division). 
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tory, and hence the firing treatment is not usually of any assistance 
in rendering them nonscumming. 

Certain barium compounds, particularly barium car- 
bonate, are used effectively in precipitating such sul- 
phate salts. The barium carbonate reacts with these 
soluble salts, forming a carbonate and a sulphate salt as the end products 
of the reaction, both of which are so very insoluble as to be practically 
inert and harmless as far as the development of scum is concerned. 

Various very soluble forms of barium such as the chloride and hydroxide 
are also used for precipitating soluble salts. Barium carbonate, however, 
is by far the most widely used precipitant because the more soluble barium 
compounds will themselves cause scumming if they happen to be present 
in a clay body in excess of the amount required to completely precipitate 
the soluble salts present. It is the usual practice when using these more 
soluble barium compounds to employ them in conjunction with barium 
carbonate with the proportions so adjusted that an excess of the more 
soluble barium compounds is never present. 

Because of the extensive use of barium carbonate, any method of de- 
termining the fitness of a particular type as a precipitant of soluble salts 
under actual operating conditions should be of considerable value. This 
article describes the results of a study of a method of determining this 
particular property of a barium carbonate. 


Use of Barium 
Compounds 


Reactivity Test for Barium Carbonate 


Howat and Williams? have shown that different grades or 
brands of barium carbonate have a wide range of classification 
as determined by a laboratory reactivity test. The test used by them 
has been adopted for this study, and is conducted as follows: 


Method 


Weigh out 2 grams of barium carbonate sample and place in 100 ml. of 10% solution 
of magnesium sulphate. Allow to stand one hour at 70°F, stirring at 10-minute inter- 
vals with a glass rod. Filter and wash with water until no precipitate shows when 
tested with barium chloride. Wash precipitate consisting of barium sulphate and 
barium carbonate, which has remained unchanged, into a beaker and treat with dilute 
hydrochloric acid. Collect the barium sulphate now remaining by filtering and washing 
with warm water until the filtrate is free of barium chloride as shown by testing with a 
drop of sulphuric acid. Ignite and weigh. Correct this weight by subtracting the 
weight of barium carbonate sample which is insoluble in dilute hydrochloric acid. 
Convert the weight of barium sulphate irito terms of barium carbonate (BaSO,:BaCQ;::- 
233:197). This weight divided by the weight of the sample of barium carbonate taken 
times 100, equals the per cent of barium carbonate which has reacted with the magne- 
sium sulphate. 


With the above test it has been the experience of the authors that with 


different operators, or with slight variations in treatment, the resultant 
reactivities may vary as much as 4% with the same sample, although 


2 W. L. Howat and G. A. Williams, ‘‘Testing Barium Carbonate for Use in Terra 
Cotta Bodies,’ Bull. Amer. Ceram. Soc., 2 [6], 161 (1923). 
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when two or more samples are run simultaneously the relative reactivities 
of the samples remain approximately the same. For this reason one 
brand of barium has been selected as a standard of comparison and this 
material is always tested along with the materials in question, for compara- 
tive values. 
The soluble sulphate salt contents of the clays under 
consideration at the local factory have been found to 
range from 0.006 to 0.156% SO;. For the purpose 
of developing a quick method of analysis for these 
soluble sulphates, the method of adding increasing quantities of dilute 
barium chloride solution to each of several graduates containing equal quan- 
tities of the water-suspended clay was tried. 

A method adopted from a suggestion by H. G. Schurecht to the National 
Terra Cotta Society was tried, as follows: 


Suggestion for 
Soluble Sulphate 
Analysis 


Add a 10-g. sample of clay to each of ten 100 ml. graduates and fill to the 100-ml. 
mark with distilled water. After thorough shaking add a solution of barium chloride 
of known concentration to each graduate in increasing quantities of from 0 to 9 ml., 
aml.atatime. Make the suspensions acid by adding five drops of dilute hydrochloric 
acid (1 acid : 3 distilled water). Shake thoroughly and let stand until clear. To each 
graduate then add five drops of dilute sulphuric acid (1 acid : 3 distilled water). The 
graduates in which the water remains clear show an insufficiency of barium chloride. 
Those which become turbid show an excess of barium chloride, the turbidity being due 
to the precipitation of barium sulphate. 


It was found in a study of the above test that the smallest increments 
of barium chloride solution that could be used to produce reliably dis- 
cernible differences in sulphate contents were increments equivalent to 
0.025% of SO;. For quantities of sulphates greater than 0.1 equivalent 
of SO;, this test therefore has good possibilities, and the results would 
probably lie within the range of variation in the sulphate content of any 
one clay. For lesser quantities the per cent of possible error becomes 
too great to be of much value other than a rough check of more exact 
analyses. Because of the inaccuracy of the test just described, the follow- 
ing method was adopted and is considered to be reasonably fast and pre- 
cise, and simple enough to be conducted in the ordinary small laboratory. 


Place 100 g. of the crushed material in a Pyrex flask containing 500 
ml. of distilled water. Shake until all of the material is in complete sus- 
pension and repeat the shaking at intervals for 4 or 5 hours so that the 
more insoluble constituents may go into solution. Allow to stand until 
there is a sufficient amount of clear supernatant liquid for analysis. (With 
some clays it has been necessary to aid the settling with acid, in which 
case 50 drops of 25% formic acid, a sulphate- and chloride-free acid, was 
added.) For sulphates, filter an aliquot part to remove any possible 
suspended matter, wash the filter, and acidify ‘the filtrate with HCl, heat 
to near boiling, and precipitate with 10% BaCl, solution. Filter hot and 
wash until no trace of BaCk is left. Ignite and weigh as BaSO,. 

100-ml. portions were used for these analyses. 


= 
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Reactivities of Various Barium Carbonates 
TABLE I 
BaRIUM CARBONATE REACTIVITY VALUES 
(Determined at 70 to 72°F using 2.0-g. samples) 


Sample Insoluble Reactivity 
No. Description in dilute HCI (%) (%) 
500 Imported precipitated 0.5 22.6 
503 " a 0.9 22.4 
504 1.6 22.5 
507 0.2 22.6 
508 0.5 24.0 
501 Domestic iA (‘‘technical’’) 2.3 20.6 
502 2.2 22.1 
505 0.3 23.2 
506 Natural ground witherite 4.2 8.9 
511 5.7 10.8 
510 = (extra fine) 4.8 11.5 


Table I summarizes the results of a group of reactivity tests made on 
eleven different barium carbonate samples. It is found that the differences 
in the reactivities of the group of imported precipitated barium carbonates 
are inconsiderably small. The only commercial sample of a domestic 
grade of precipitated barium carbonate tested was Sample 505. As is 
shown in the table this was found to be as reactive as the average imported 
material. The domestic ‘““Technical’”’ grades were surprisingly high in 
insoluble material which resulted in a somewhat lower reactivity value. 

A comparison of the precipitated barium carbonate against the ground 
witherites or natural barium carbonates discloses that the latter are only 
about one-half as reactive in this test. 

In the matter of comparative costs, the natural barium carbonates could 
be purchased at a cost of about 85% of that of the precipitated barium 
carbonate at the local factory. Hence the precipitated barium carbonate 
is considered the cheaper. This latter condition is due to our location, 
and it is probable that a number of manufacturers might benefit in costs 
by the use of the natural ground product. 


Practical Value of the Reactivity Test 


The foregoing results on the reactivity test indicate 
that the reactivities of commercial precipitated 
barium carbonates range from 22 to 24%. As a means of checking the 
practical value of these figures, several small batches of a terra cotta body 
containing 50% clay were prepared with increasing quantities of com- 
mercial barium carbonate and of barium chloride, respectively. These 
bodies were prepared by hand pugging, allowed to age for four days, and 
then pressed into small molds. The molded pieces contained a raised 
circular section and an inverted “V’’ section with an obtuse angle at the 
top of the ‘‘V,” as it had been found that such faces were the ones which 
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tended to peel the worst in commercial practice. Half of the samples 
were air dried in about one week, the other half were dried for one day 
in air and then dried in a humidity drier on the second day. After being 
dried, the samples were coated with a terra cotta glaze over an underslip 
and fired in a commercial terra cotta kiln to cone 4 down. Testing of 
the matured glaze for adherence or for peeling tendencies was carried 
on by lightly chipping off the glaze with a cold chisel from all representa- 
tive areas of the test pieces. Where the glaze could not be chipped off 
or separated from the body without taking off portions of the body with 
each fragment, the pieces were considered as being free from peeling ten- 
dencies. Those samples which possessed small areas only from which the 
glaze could be separated from the body with difficulty were classified as 
having developed “‘slight’”’ peeling. Where peeling was evident on the 
samples as they came from the kiln, or where the glaze could be cleanly 
separated in large flakes, the samples were considered as having developed 
“bad” peeling. The term “medium” peeling was used to describe those 
samples whose peeling tendencies lay between the “‘slight’’ and ‘‘bad’”’ 
peeling, or where clean-cut separations could be easily produced on only 


small areas. 
TABLE II 


COMPARATIVE EFFECTS OF BARIUM CARBONATE AND BARIUM CHLORIDE IN A 
Terra CotTra Bopy 


Expt. No. 1 2 3 t 5 6 
Barium carbonate added 
to mix (%) 0.0 0.25 0.5 0.575 0.65 0.75 
Barium carbonate clay 
only (%) 0.0 0.50 1.0 1.15 1.30 1.50 
Resultant peeling* Bad Medium Slightto Very slight Noneto None 
medium tomedium slight 
Expt. No. 7 8 ) 10 11 12 
Barium chloride added 
to mix (%) 0.05 0.1 0.15 0.2 0.26 0.50 
Barium chloride of clay 
only (%) 0.10 0.2 0.30 0.4 0.52 1.00 
Resultant peeling* Bad Medium Slightto None Slight Bad 
medium 


* In Table II where only one description of results is given, the air-dried samples 
checked with those which were put through the humidity drier. Where a range of 
results occurred the humidity drier samples are reported first in each case. 


The compositions of the mixes prepared and the resultant peeling ten- 
dencies have been assembled in Table II. It should further be noted that 
as a whole the air-dried samples checked well with those dried in the hu- 
midity drier. In a few cases, however, the air-dried samples developed 
a somewhat stronger tendency to peel and in such cases the range of peel- 
ing tendency has been noted. This condition was probably due to the 
slower drying which permitted more of the rather slowly soluble sulphate 
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salts to penetrate to the surface. Compositions numbered 4, 5, and 11 
were not prepared with the original group of samples but were later added 
to narrow down the series. The same batch of clay and the same condi- 
tions of testing were used and compositions numbered 6 and 10 were re- 
run simultaneously as a check. 

With reference to the comparative values of the carbonate and chloride 
forms of barium in preventing peeling, the results show that 0.75% of 
the carbonate are required to accomplish the same result as 0.2% of the 
chloride on a weight basis. This is equivalent to saying that one part 
of chloride is as effective as 3.75 parts of carbonate by weight. On the 
basis of barium (Ba) content, it is calculated from the above that 4.65 
parts of barium in the carbonate form are required to equal the effect pro- 
duced by 1.0 part of barium introduced in the chloride form. This re- 
lationship was calculated on a basis of 69.6% of barium (Ba) in barium 
carbonate (BaCO;) and 56.2% of barium (Ba) in barium chloride (BaCl,-- 
2H.O). By considering the barium chloride as being 100% efficient or 
reactive, it may be concluded that the barium carbonate is therefore only 
about 21.5% as efficient or reactive as the barium chloride insofar as these 
tests are concerned. 

It is realized that the above tests have not been narrowed down to 
small limits. This would be impractical, due to the obvious lack of ex- 
actness of the test itself. The value above is therefore approximate only, 
but serves to show that barium carbonate actually is effective or reactive 
to only a limited percentage of the weight used in practice. This percentage, 
while probably variable under different conditions of use, apparently lies 
approximately in the range of the reactivities as determined by the before- 
outlined reactivity test. 

Some time ago the local terra cotta factory en- 
countered a general condition of peeling occurring 
principally on glazed ware. This condition was found to be coincident 
with a change in the location of the mining developments at the pit from 
which the principal clay ingredient of the body was produced. This new 
location was found to produce a clay which was considerably darker than 
the original clay in the raw state, but which was practically identical in 
other properties such as plasticity, shrinkage, and in the resultant fired 
color. It was also found to be higher in soluble sulphate salt content. 

As a corrective for this development of peeling the barium carbonate 
content was arbitrarily increased a certain amount. Several of such in- 
creases were necessary before a point was reached which definitely re- 
moved all tendencies of the glaze to peel. In the meantime, soluble sul- 
phate analyses of the body ingredients were made to confirm our opinion 
definitely as to the cause. 

By following these barium carbonate increases and checking them against 
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the analyses for soluble sulphates in all the materials concerned, it is pos- 
sible to make some further deductions as to the efficiency or reactivity 
of the barium carbonate when used under certain commercial conditions. 

The composition of the body in question is: 46.9% of the above-men- 
tioned plastic clay, 9.5% of semiplastic material, and 43.6% of nonplastics, 
all on a dry basis. The amount of pugging water used is about 25% of 
the total body under normal conditions. Each of the above materials was 
analyzed for soluble sulphate content. It was found that the original 
supply of plastic clay contained quantities of sulphates ranging from 0.006 
to 0.016% SO;. The new clay was found to contain a much larger quan- 
tity of sulphates ranging from 0.080 to 0.156% of SO;. The semiplastic 
material contained a fairly uniform amount with a maximum of 0.033% 
SO;, while the nonplastics were practically free of sulphates, containing 
only a trace. A standard boiler analysis of the pugging water gave a 
value for SO; of 0.0032%. 

Before the peeling trouble was encountered the standard quantity of 
barium being used amounted to 0.36% of the total body on a dry basis. 
The first increase was to 0.42%, the second to 0.60%, and the third in- 
crease which finally eliminated the peeling was to 0.75%. 

Considering for the present the barium carbonate to be 100% efficient, 
the quantities of barium carbonate required to precipitate the sulphates 
from each component of the prepared body may be readily calculated. 
For 100 parts of dry body the maximum SO; content of the new plastic 
clay would require 0.181 part of barium carbonate. 

SO; = 80, BaCO; = 197.4: 0.00156 X adi x 46.9 X 0.181. 
Similarly the semiplastic material requires 0.008 part barium carbonate; 
the nonplastics require none; and the water requires 0.002 part barium 
carbonate. This gives a total of 0.191 part of barium carbonate required 


It was actually found that such a quantity of barium carbonate was 
not sufficient to precipitate all of the sulphates, and it was necessary to 
use 0.75% of barium carbonate as mentioned above in order to obtain 
satisfactory commercial results. This is 3.9 times as much as the theoreti- 
cal quantity of 0.191%. In this case then it may be said that the barium 
carbonate was only about 25% efficient or reactive as calculated from the 
total quantity of sulphate salts present. 

It is readily agreed, however, that the actual quantity of barium car- 
bonate required to counteract this maximum content of sulphates might 
be closer to 0.6%, which was the quantity tried before the last increase 
was made, than to 0.75%. By using even this figure of 0.6%, it is found 
that providing this quantity was sufficient the barium carbonate would 


per 100 parts of dry body together with the necessary pugging water. 
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have been about 32% efficient or reactive. We may then say that 
in this instance under commercial conditions the barium carbonate had 
an efficiency or reactivity of between 25 and 32%. This further leads 
us to the opinion that the laboratory reactivity test for barium carbonate 
gives results which are fairly comparable and within the range of results 
obtained in commercial application in a terra cotta body. 


Barium Carbonate versus Barium Chloride 


Barium chloride was compared with barium carbonate as a means of 

precipitating soluble sulphate salts, the results being reported in Table II. 
This material was selected as being typical of the more soluble barium 
compounds which possess good commercial possibilities when used in con- 
junction with barium carbonate. Such salts are more efficient and be- 
cause of this may effect a saving in cost. 
In the following table the actual cost of barium 
carbonate as an agent in the precipitation of soluble 
salts is compared with that of barium chloride. The barium carbonate 
is considered as 25% reactive and the barium chloride as 100%. The 
cost per ton of the barium salts is that of January 1, 1930, at Los Angeles, 
Calif. 


Comparative Costs 


Cost per Barium Cost per ton 
Chemical formula ton (%) of barium 
Barium carbonate, BaCO; $68 . 50 69.6 $98 .40 
Barium chloride, BaCl,-2H,O 90.00 56.2 160.10 
Reactive Actual cost per ton 
(%) of active barium 
25 $393 .60 
100 160.10 


On a basis of the results obtained by the writers, barium chloride costs 
less than one-half as much as barium carbonate. If but one-half of the 
theoretical quantity of barium chloride required to precipitate the soluble 
salts in a body is used in conjunction with one-half of the usual quantity 
of barium carbonate required on a basis of the cost of materials, it is pos- 
sible to effect a saving of more than 25% of the cost of barium carbonate 
alone. 


Safe Use of 
Barium Chloride 


As shown in Table II, a number of test batches were 
prepared with a view toward determining the quan- 
tity of barium chloride which can be used with safety. 
The barium chloride was added to the pugging water of the test mixes 
as a solution, and the quantity increased in increments of 0.1%, based 
on the clay content of the body. 

It was found that any excess of the barium chloride comes to the surface 
of the body even though the quantity of chloride which has not reacted 


| 
> 


BARIUM CARBONATE AS A SCUM PREVENTATIVE 469 


is very small. Test pieces prepared from the various mixes and glazed, 
quickly revealéd the presence of the barium chloride excess. With only 
a small excess present, but slight peeling developed as shown by Compo- 
sition 11 given in Table II. When a large excess was added, very bad 
peeling developed as shown by composition 12 in Table II. In these as 
well as other test mixes, it was found that in every case where an excess 
of barium chloride was present, the glaze was but poorly knitted to the 
body, with the result that peeling occurred. 

Inasmuch as a variation in the soluble salt content of clays must be 
expected, in the opinion of the writers, the practice of adding not over 
one-half of the quantity of barium chloride which would be required to 
precipitate the soluble salts in a clay body is to be recommended. An ex- 
cess of barium carbonate should then be used in conjunction with the 
barium chloride to precipitate the remainder of the soluble salts. 

If the character of the body ingredients is such that very little or no 
variation takes place in their content of soluble salts, or if such variations 
can be accurately determined in advance, the precaution of using considera- 
bly less than the theoretical quantity of barium chloride would of course 
be unnecessary. 

Summary 

The reactivity test for barium carbonate has been investigated in an 
experimental manner as well as under commercial conditions in the manu- 
facture of a terra cotta body. It has been found to be indicative of the 
value of a barium carbonate as a soluble salt precipitant. 

In the opinion of the writers, the reactivity of a barium carbonate should 
be used as the principal specification for determining its acceptability for 
the purpose of precipitating soluble salts. On a basis of numerous tests 
made on representative brands of both domestic and imported precipi- 
tated barium carbonates it is evident that a satisfactory material of this 
type should possess a reactivity of not less than 20.0%. A reactivity 
value of 22 to 23% or more is to be regarded as desirable. 

GLENDALE PLANT LABORATORIES 
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A PRACTICAL METHOD OF CONTROLLING THE QUARTZ CON- 
TENT OF FELDSPAR' 


By Josern B. SHaw? 
ABSTRACT 
Free quartz in feldspar was determined by sampling, crushing to 4- to 10-mesh, 
separating the quartz grains from the feldspar by visual inspection, weighing each 
separately, and calculating the per cent of quartz. Bins having the different quartz 
content were blended before pulverizing to give a product of uniform composition. 


Introduction 


The free quartz content of feldspar has received much attention from 
different investigators. The influence of the variable constituents of white- 
ware bodies upon the finished product is appreciated and the necessity for 
accurate knowledge of the percentage of each constituent in the feldspar 
is imperative in order to maintain the high standard of quality necessitated 
by present day competition. As the deposits of better feldspar become 
exhausted and the feldspar producers are forced to use the high quartz 
pegmatites, the problem of controlling the free quartz content of the prod- 
uct will become really serious. Some of the feldspar producers have al- 
ready found it necessary to segregate the feldspar into bins, and after 
chemical analysis, to blend them to obtain a uniform product. 

Standard specifications and classification of feldspar on the basis of 
chemical composition adopted by the Feldspar Institute are certain to in- 
troduce problems not heretofore faced by feldspar grinders if they are to 
maintain their product within a given classification. 


Suggested Inexpensive Method’ 


The procedure to be used is described as follows: 

Two hundred grams of feldspar are crushed to pass through a 4-mesh 
screen, caught on a 10-mesh screen, and placed on a piece of black paper. 
The crushing has almost completely separated the quartz grains from the 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Toronto, Ont., 
February, 1930 (White Wares Division). 

? Head, Department of Ceramics, Pennsylvania State College. 

8’ The process described here cannot displace the chemical analysis when absolute 
accuracy is needed. No claim is made for exact accuracy by this process. On the 
other hand, the time required for a complete chemical analysis of feldspar is of necessity 
two or three days by the best analysts. It is expensive and the accuracy of results 
must justify this item of cost. The process here described is extremely simple and 
requires less than one hour for the determination of the free quartz content of the 
sample. 

Any high school boy can learn to manipulate a torsion balance or a chemical balance 
in a few minutes’ time. The same boy can learn to distinguish grains of feldspar one- 
eighth inch across from similar sized grains of quartz by visual inspection. This 
process is based upon this knowledge. 
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feldspar grains. With tweezers the quartz is carefully picked from the 
feldspar, weighed, and the percentage of free quartz is calculated. 

As an alternate method and check, the true specific gravity of the quartz, 
feldspar, and mixture should be determined. From these results the free 
quartz can be calculated by means of the following formula: 


100(c¢ — 
a—b 
a = true specific gravity quartz 
b = true specific gravity feldspar 
c = true specific gravity mixture 


The formula is derived as follows: 


Let x % quartz by volume 
100 — x % feldspar by volume 


ax + b(100 — x) 100¢ 


ax + 100b — bx 100¢ 
x(a — bd) 100(c — b) 
O0(e — 
x= we) = % quartz by volume 


= % quartz by weight 


Experimental Work 


To determine the accuracy of this method the feldspar as received at 
the mill in pieces from 3 inches to 3 feet in dimensions was reduced in 
jaw crushers to one-half inch maximum size. The crushed feldspar was 
delivered by bucket elevator and belt conveyer to a series of bins, each 
having a capacity of 450 pounds of crushed feldspar. A continuous sampler 
collected 50 pounds while filling each bin. The sample was run over a 
splitter giving a 5-pound sample. This 5-pound sample was crushed in a 
small laboratory jaw crusher to pass a 4-mesh screen. The size finally 
selected passed through a 4-mesh screen and was retained on a 10-mesh 
screen.‘ 

The material which went through a 10-mesh screen contained about 10% 
more quartz than that which was retained on the 10-mesh. The data were 
found as follows: 

Through 28-mesh, 39.24 grams; quartz not determined. 

Through 14-mesh on 28-mesh, 29.56 grams; quartz, 26.62%. 

Through 4-mesh on 14-mesh, 230 grams; quartz, 24%. 


The difference in quartz content is 2.62%, or slighfly over 10% of that 
found in the coarser material. This result was checked in a number of 


‘ Obviously there is a limit to the size of grain that can be separated by hand. 
The material caught on a 10-mesh screen can be separated rapidly and without undue 
strain on the eyes and nerves. It was also found that crushing through a 4-mesh screen 
gave sufficient separation of the quartz and feldspar grains for practical purposes, 
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determinations. In practice, approximately 50% of the sample went 
through the 10-mesh screen, the other 50% being between 4- and 10-mesh. 
As a result of this observation and the fact that small particles of quartz 
adhered to some of the feldspar grains and could not therefore be separated 
led to the practice of adding 10% to the value actually determined for 
quartz content in each test. 


Check by Chemical Analysis 


Two bins of feldspar, 450 pounds each, were sampled in the manner de- 
scribed. The free quartz content of each was determined by the method 
described. A similar portion of each sample was ground in a mortar 
through a 200-mesh screen and complete chemical analysis was made. 

The comparative results are given in the following table. 


CHEMICAL ANALYSIS OF SEPARATE BINS AND PRODUCT RESULTING FROM BLENDING IN 
PROPORTION CALCULATED TO GIVE A Propuct CONTAINING 14% FREE QUARTZ 


Blend Blend 


450 Ib. No.1; Actual analysis 
253 Ib. No. 2 of ground 
Bin 1 Bin 2 Calculated analysis product 
SiO, 67.90% 73.15% 69.77% 70.60% 
Al,O; 17.93 15.36 17.01 16.42 
CaO 0.27 0.14 0.22 0.46 
MgO 0.12 0..30 0.18 0.25 
K,0 10.90 9.55 10.42 10.22 
Na,O 2.48 2.03 2.31 2.02 
21.54 14.19 16.00 
from analysis 
Free quartz found 8 25 24.00 
by test 


METHOD OF CALCULATING QUARTZ CONTENT FROM CHEMICAL ANALYSIS 


Combined Combined 

Chemical analysis 
SiO, 67.90 
Al,O; 17.93 
CaO 0.27 X 1.8 = 0.49 

0.27 X 2.1 = 0.57 
MgO 0.12 X = 0.16 

0.12 X 2.3 = 0.28 
K,0 10.90 X 1.09 = 11.88 

10.90 KX 3.838 = 41.75 
Na,O 2.48 X 1.65 = 4.09 

2.48 X 5.80 = 14.38 


16.66 56.98 


17.93 — 16.66 = 1.27 Al.O; combined as Al,O;:2SiO2 
1.27 X = 1.52 SiO, combined as Al,O;-2Si0, 
56.98 + 1.52 = 58.50 total combined SiO, 
_ 67.90 — 58.50 = 9.40% free quartz 


Compared with 8.5% free quartz found by test 


* Ratios in biotite mica. A. P. Honess, mineralogist, Pennsylvania State College, 
says that the only mineral] likely to be present in feldspar carrying MgO would be 
biotite mica, 
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Blending Calculations 


Several methods may be used for calculating blending mixtures. The 
algebraic solution is simple and is here illustrated. 


Given Bin 1, free quartz 8.25% 
Given Bin 2, free quartz 24.00% 


Required to blend these two bins to give a feldspar with 14% free quartz. 
Solution: 


Let x = No. lbs. of Bin 1 per 100 Ibs. of mix 
100 — x = No. lbs. of Bin 2 per 100 Ibs. of mix 
0.0825x + 0.24(100 — x) 14.00 

x 63.5 Ibs. Bin 1 
100 — x 36.5 Ibs. Bin 2 


It was desired to blend these two bins in proper proportion to give a 
finished product having 14% free quartz content. These proportions cal- 
culated from the quartz content obtained by this test were 450 pounds of 
No. 1 plus 253 pounds of No. 2. Assuming the chemical analysis of the 
separate bins to be correct and the samples to be exactly representative of 
the material in the bins, the calculated analysis of the finished product 
would have been as shown under calculated result in the table and the 
product would have had a quartz content of 14.19%. Actual analysis 
of the finished product showed it to contain 16% free quartz. This varia- 
tion of 2% indicates that the sampling may not have been accurate. The 
combined results of the table indicate that the desired result, that is, a 
14% quartz product, was as nearly obtained by means of this test as would 
have been obtained by blending on the basis of complete chemical analysis. 

The accuracy of this process was checked by carrying out this procedure 
in a number of cases. The free quartz content of samples from a number 
of different bins showing the variation of the material as it came from the 
quarry was as follows in percentages: 2.9, 3.5, 9.2, 26, 24, 13, 13.2, 11.7, 
13.5, 16.5, 15.8, 18, 15.5, 6, 9, etc. These bins were blended, sometimes 
two, sometimes three times, in accordance with this data and in an effort 
to maintain a free quartz content of 14% from day to day. The chemical 
analysis of the finished product showed a variation from 13 to 16%. 
These figures indicate that the average composition of the product of this 
mill over a period of several days would run near 14%, but the composition 
from hour to hour and day to day would vary between 10 and 20%. 


Effect of Free Quartz on Whiteware Products 


Assuming the average feldspar content of whiteware bodies to be 25%, 
a feldspar with 10% free quartz would introduce 2.5% free quartz into 
the body. One with 20% free quartz would introduce 5%. The varia- 
tion between 2.5 and 5% with its attendant variation in fluxing power of 


| 
| 


474 SHAW 


the feldspar would undoubtedly introduce serious variations in the quality 
of the product and manufacturing difficulties. On the other hand, feld- 
spar with 13% free quartz would introduce 3.25% free quartz into the 
body; one with 16% free quartz would introduce 4% into the body, a 
variation between 3.25% and 4%, or a variation of 0.75% quartz content 
in the body with its attendant small variation in fluxing power of the 
feldspar, while possibly producing recognizable differences in the quality of 
the finished product, would not seem to be a serious factor for the general 
run of white ware. 

Recognizing the obvious fact that the quartz content can be slightly 
more accurately controlled by exact chemical analysis it is, nevertheless, 
doubted whether the accuracy thus obtained will justify the added expense 
over this admittedly less accurate but extremely simple and probably suf- 
ficiently accurate process. 
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THE EFFECTS OF ADDITIONS OF ZINC OXIDE AND CADMIUM 
OXIDE ON SIMPLE GLASSES! 


By C. W. PARMELEE? AND R. G. EuMAN?® 
ABSTRACT 


The glass consisted of the composition SiO, 58%, PbO 22%, and Na,.O 20%. Zine 
oxide was introduced in increments of 5% up to a maximum of 20% as a substitute for 
equivalent parts of Na,O. Similar substitutions were made with cadmium oxide. 
The following physical properties were studied: thermal expansions, solubilities in 
hydrochloric acid, indices of refraction, and annealing conduct. Analyses of the glasses 
were made. The suitability of these glasses as vitreous enamels is discussed. A 
vacuum electric furnace for melting and fining glass under reduced pressures is described. 


I. Introduction 


The exact chemical nature of glass is so little understood that the 
actual effect of each chemical compound present upon the physical prop- 
erties of the glass cannot be stated. Quite useful and extensive work has 
been done, however, toward determining the effects of a number of the 
oxides which form the bases of the different glasses. Since even the sim- 
plest of commercial glasses is a substance of much chemical complexity, 
any attempt made to study the effect of a single oxide on a specific property 
is made difficult by the simultaneous effects on the other oxides that are 
also present. By the study of the individual oxides, many physical proper- 
ties have been shown to be “additive,” or at least approximately so. By 
an additive property is meant one which is dependent not only upon the 
oxides which the glass contains, but also upon the relative amounts of these 
which are present. The assumption that the properties are strictly ad- 
ditive accounts for much of the discrepancy between calculated and ob- 
served data. Commenting upon additive character, English, Turner, and 
Winks‘ explain the difference between the value of the physical constant 
calculated and its experimentally obtained value by the probable incor- 
rectness of the figure attributed to the constituent in making the 
calculation. 

II. Outline of Problem 

Most glasses contain silica, the alkalis, one or more of the alkali-earths, 

and sometimes lead or boric oxide. The simple three-component glass 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930 (Glass Division). 

2 Professor of Ceramic Engineering and Head of Department of Ceramic Engi 
neering, University of Illinois. 

3 This paper was prepared from a thesis submitted by the junior author in partial 
fulfillment of the requirements for the degree of Master of Science in Ceramic Engi 
neering in the Graduate School of the University of Illinois 

4S. English, W. E. S. Turner, and F. Winks, “Properties of Some Soda-Lead Oxide- 
Silica Glasses,’’ Jour. Soc. Glass Tech., 11, 300 (1927). 
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upon which the investigation was based consisted of NagO—PbO-SiO,. 
Andrews® investigated the entire field of compositions of the three-com- 
ponent system Na,O—PbO-SiO, as to their suitability forenamels. A defi- 
nite area was found within which the compositions possessed desirable 
properties. One of these compositions was selected as a basis for the pres- 
ent work. 

Throughout, the PbO and SiO, contents were maintained constant. The 
Na,O content was varied from 5 to 20% in steps of 5%. ZnO replaced the 
Na,O in one series and CdO replaced the Na,O in the second series, as 


TABLE I 
BatcH COMPOSITIONS 
Series Z Series C 
(%) (%) 

SiO, 58 58 
PbO 22 22 
Na,O 20-5 20-5 
ZnO 0-15 
CdO 0-15 


shown in Table I. It was found that when all the soda was replaced by 
either ZnO or CdO the batch was too reffactory to melt at the temperatures 
used. The effect of varying ZnO and CdO contents was then determined on 
thermal expansion, refractive index, acid resistance, and solubility. The 
conduct of each of the compositions as a dry-process cast-iron enamel cover 
coat was also investigated. 

The batch compositions only roughly approximate the final glass com- 
positions. Selective volatilization of such compounds as zinc or lead oxide 
result in an appreciable loss of these oxides during melting. Molten glass 
attacks the containing vessel and results in the contamination of the metal 
by foreign substances, notably ferric oxide and alumina. Consequently, 
the batch composition cannot be relied upon; a chemical analysis must be 
made to determine the final composition of thé prepared glass. 

An additional problem that was undertaken as a part of this investiga- 
tion was that of seeking a method of fining small glass batches. It was at 
first intended to make compressive strength tests on each glass. It was 
necessary, therefore, that the test pieces be free of bubbles and seed in 
order that the compressive strength values should have a real significance. 
It was also thought that if a practical method for fining small batches 
could be devised it would be of value to the glass research laboratory. 
Of late years, glasses have been demanded to fulfill very special require- 
ments for optical purposes and other specialized uses. In many cases the 
viscosity of the metal is too high to permit the glass to fine itself. Con- 


5 A. I. Andrews, ‘‘A Study of Some Properties of Simple Enamel Glasses,” Jour. 
Amer. Ceram. Soc., 12, 390 (1929). 
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sequently, if a clear glass must be had, large batches must be resorted to 
in order that fining agents might be employed. Under such circum- 
stances work directed toward the study of the effects of elements that 
enter into any form of glass must be conducted on a very uneconomical 
basis. A method of fining small samples would eliminate this waste. 

According to Peddle, the solubility of the glass can be lowered by equal 
proportioning of alkali between potassium and sodium. In the alkali 
RO-SiO, glasses, where RO is the oxide of either calcium or lead, when 
the total alkali is less than 20%, the glass containing both alkalis in 
equal proportion by weight will be less soluble and more durable than 
either the glass containing all the alkali as potassium oxide or all its alkali 
as sodium oxide. The RO may be represented by BaO, SrO, SnO, or 
MgO. The solubility of the glasses in water was found to decrease as the 
PbO or SiO; content was raised, but increased rapidly as the Na,O was 
increased. 

III. Methods Used in Investigation 
All the plant practice methods of fining failed when 
applied to the small crucible batches. Specific methods 
tried were (a) temperature increase, (b) introduction of 
various solid fining agents, and (c) use of compressed air. 

Fining can be accelerated but by no means completely accomplished by 
pushing the furnace to its extreme limit, the glass becoming increasingly 
fluid with higher temperatures. There are, however, two serious limita- 
tions to this method even in plant practice. Very high temperatures tend 
to change the chemical composition of the glass owing to an appreciable 
loss of certain constituents by selective volatilization. Where the chemical 
composition is so important from the point of view of attaining exactly the 
desired optical constants, these changes are liable to be of serious conse- 
quence. In some kinds of glass, moreover, the temperature must not be 
raised beyond a very definite limit, as higher temperatures result in ruining 
the color of the glass. 

The use of a number of solid fining agents was tried, but in no case was 
a clear glass obtained. Such methods are effective in plant practice but 
were of little avail for laboratory work. Ammonium nitrate and a number 
of organic materials, such as raw potato and moist green wood were tried. 
Remelting of the glass after grinding was of no assistance. 

Attempts to sweep out the bubbles by means of a stream of compressed 
air through a porcelain nozzle held below the glass surface also failed. The 
stream of air formed channels in the viscous melts through which the air 
rose to the surface. 

All other methods having failed, it was then decided to try the effects 
of reduced pressures. An electrically heated vacuum furnace was then 
constructed. This furnace was similar to that used by Washburn, Footitt, 


A. The Fining 
Apparatus 
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and Bunting in their determination of dissolved gases in glass. A number 
of changes had to be made and several mechanical difficulties overcome be- 
fore any fined glass was obtained. Because of the presence of lead and 
zine vapors, an unprotected platinum furnace winding and thermocouple 
could not be used. A chromel-alumel couple was tried but steam from 
the moisture present within the bell jar attacked the alumel, decomposing 
it. Consequently, the furnace 


] temperature had to be deter- 
mined by making blank runs. 
Pa Since a predetermined heating 


curve was followed in each 
case and the temperature 
IG raised until the furnace burned 
NES) out, a run using calcined clay 
in place of the glass gave the 
maximum attainable tempera- 
ture. A _ platinum-platinum 
10% rhodium thermocouple 
was used in making this deter- 
Pad ‘mination. As a temperature 
=== between 1100°C and 1200°C 
: we was sufficient for fining the 
5 particular glasses it was pos- 
sible to use chromel for the 
furnace winding. 


Fic. 1.—Vacuum furnace. (1) Crucible. (2) ‘ 
Sil-O-Cel insulation. (3) 6-in. round sagger. Figure 1 shows a cross-sec- 
(4) Asbestos insulation. (5) Current supply tion view of the vacuum fur- 


leads. (6) Heating element. (7) Rubber gasket. pace. ‘The furnace proper 
(8) Thermocouple. (9) Vacuum pump connec- consisted of an Alundum 
tion. (10) Water-cooling coil. (11) Thermo- 


couple and power leads. (12) Wax seal. crucible of about 800 cc. 


capacity. A coating of Alun- 
dum cement about '/s inch thick was applied over the entire exterior 
of the crucible and while still moist a double spiral groove was cut 
in the cement to hold the furnace winding in place. When dried, the 
furnace was wound with sixteen feet of No. 18 chromel wire. A second 
protective coating of Alundum cement was then applied over the heating 
element and allowed to dry. The furnace was then embedded in a six- 
inch round sagger packed with powdered Sil-O-Cel. A new furnace was 
required for each melt as heating was continued until the furnace burned 
out and the glass was contained in the actual furnace core; the heating 
element was wound on the outside of the crucible containing the glass. 
This arrangement permitted a maximum temperature from the chromel 
resistance. 
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The vacuum furnace assembly and the details of the heating element and 

thermocouple installation are also shown in Fig. 1. A two-inch layer of 
asbestos separated the sagger containing the furnace from the water-cooled 
base. Thermocouple and heating element leads were then connected, 
care being taken that no short circuits occurred. The furnace was sup- 
ported by an iron platform, soldered to the bottom of which was a copper 
cooling coil through which water was in constant circulation during a run. 
One of the two outlets through the base led to a Cenco Hy-Vac pump and 
the other contained the sealed-in current supply and thermocouple leads. 
Asbestos pipe covering was placed about the circumference of the sagger 
and several layers of asbestos paper provided additional insulation. After 
filling the crucible and covering with an Alundum lid, the top of the furnace 
was carefully insu- 
lated with sheet and 1 
fiber asbestos. Over _ | 
this was placed the / 
large Pyrex glass 
dome. A rubber gas- 
ket cemented to the 
iron base provided the 
seal between the bell 
jar and the base. 
Melted beeswax was 
circumference of the / Sy 
‘ TIME - HOURS 
joint to insure an air- Fic. 2.—Heating schedule. 
tight seal. Careful 
insulation of the furnace was necessary to prevent the melting of the 
rubber gasket or the softening of the wax seal. Even with the seemingly 
excessive amount of insulation, the glass dome became quite hot toward 
the end of each “‘run.”’ 
The raw materials composing the glass were well mixed 
and smelted in crucibles heated in gas-fired pot furnaces. 
After coming to quiet fusion the smelt was quenched by 
pouring into cold water, after which it was dried and coarsely ground in 
porcelain ball mills. This first melting was purely preliminary and done 
only to increase the yield of glass from the vacuum furnace. The coarsely- 
ground glass was then remelted in the vacuum furnace. 

The furnace, after being set up as previously described, was ready for a 
run.’’ ‘The heating schedule and curve are shown in Fig. 2. The vacuum 
was maintained throughout the run. A manometer indicated the pres- 
sure within the dome. If much moisture was present in the asbestos, the 
vacuum was reduced by as much as 15 centimeters during the melting of 
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the glass. Ordinarily, a vacuum within 2 centimeters of mercury could 
be attained. 

In every case, heating continued until the furnace burned out, as indi- 
cated by the ammeter. To reach this point required about ten hours, 
at which time the furnace was carrying ten amperes and the temperature 
was about 1200°C. The furnace was allowed to reach room temperature 
at its normal cooling rate. This rate was rapid enough to set up some strain 
in the glass, but usually the glass was not badly shattered. Figure 3 
shows the vacuum 


furnace cooling curve. 
oe The properties of the 

1000 glass were then deter- 

mined. 

300 By using 
terferom- 
v0 eter method for de- 
termining the coeffi- 
cient of thermal ex- 


record can be ob- 
TIME - HOURS 

Fic. 3.—Cooling curve. tained from room 

temperature up to the 

softening point of the glass. The method is most accurate and the small 

size of the specimens employed simplified the problems of uniform heating 

and temperature control. Essentially, the interferometer expansion 

apparatus consists of a vertical electric furnace, the interferometer set- 
up, and a Pulfrich apparatus.*® 

C. Preparation Seven glass batches were made up, the base glass and 

ot Gon Giuninn three each with varying amounts of zinc oxide and 

cadmium oxide, respectively. The base glass was 

designated as A, the zinc series by Z, followed by a number denoting the 

batch percentage of zinc oxide; the cadmium series was similarly marked 

with the letter C. 

The raw materials were accurately weighed, ground in a mortar, and 
screened through 40-mesh. The components were then thoroughly mixed 
on a sheet of paper by raising the corners and rolling the batch from side 
to side. The batch was then screened a second time to insure intimate 
mixing to facilitate the production of a homogeneous melt. The batches 
were melted in gas-fired frit furnaces. Melting required about four hours. 
With the exception of Z15C and C15 all the glasses were melted at a tem- 


6G. E. Merritt, “Application of the Interferometer Measurements of the Thermal 
Dilatation of Ceramic Materials,’ Bur. Stand., Sci. Paper, No. 485 (1924). 
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perature of approximately 1300°C. The Z15 and C15 compositions re- 
quired higher temperatures. 

On coming to quiet fusion, the glasses were quenched by pouring in a 
fine stream into cold water. After drying, a portion of each batch was 
coarsely ground and remelted and fined in the vacuum furnace. The re- 
mainder of the frit was ground in porcelain ball mills to pass 100-mesh and 
used without further additions as a dry-process cast-iron enamel. 

D. Solubility and The durability of the glasses was determined by their 
Aad Wesietenes acid resistance. A one-gram sample of 40 to 60- 

mesh grains was subjected to the action of constant 
boiling hydrochloric acid for three hours at 100°C. The solution was 
then filtered and the residue washed, dried, and reweighed. The loss in 
weight was calculated as per cent soluble. 

This is admittedly not a rigorous test for solubility and is subject to 
error. Since, however, all the samples were prepared in the same manner, 
from similar series of approximately the same density, the results are com- 
parable. Solubility is a function of the exposed surface; consequently 
a graded grain size was used. Further, if the glass were attacked and in- 
soluble compounds formed, attack would not be shown by loss in weight. 
Results then would be too low. 

The spot test consisted in placing a drop of 7% solution of citric acid on 
the surface of the finished enamel and allowing it to remain 15 minutes 
before washing off. The surface was then examined for evidence of attack. 
E. Use of the The suitability of the glasses as dry-process cast- 
enamels was investigated. The glass compo- 
sitions used closely approximated those of simple 
enamel glasses without the addition of opacifiers. The enamels were 
applied by dusting the 100-mesh powder on hot cast iron on which a com- 
mercial ground coat had already been fired. The dusted pieces were 
then returned to the electric muffle furnace and melted down to as good a 
glass as was possible to obtain. The pieces were all fired for five minutes 
at 1500°F. 


F. Index of 
Refraction 


The index of refraction was determined by the method of 
total reflection.’ This method is based on the principle 
that light cannot always pass from an optically dense into 
an optically rarer medium but at a certain angle, known as the critical 
angle, will suffer total reflection. The critical angle for any substance 
varies with the index of refraction of that substance. This method is 
particularly useful because the measurement can be made upon a single 
polished surface, which may be quite small in area. 

The measurement is made by means of an instrument known as a total 
refractometer. ‘The essential feature of this instrument is a hemisphere of 

7K. S. Dana, Textbook of Mineralogy, p. 219 (1921). 
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glass with a known high index of refraction. The upper surface of the 
hemisphere is plane and accurately adjusted in a horizontal position. The 
glass or mineral to be tested may be of any shape provided that some one 
surface upon it is ground plane and polished. A drop of some oil with an 
index of refraction intermediate between that of the glass hemisphere and 
the glass whose index is to be determined is placed between the surface of 
the hemisphere and the flat surface of the glass. 

By means of a mirror, a beam of sodium light is thrown upon the hemi- 
sphere. At the critical angle for the combination of the two glasses (the 
effect of the oil film can be ignored) a shadow will appear in the field of 
vision. One side will be illuminated by the total reflection of all rays 
beyond those of the critical angle while the other side will be distinctly 
darker since here a considerable amount of the light passed out into the 
glass. As the index of refraction of the glass hemisphere is known, the 
index of the second glass can be calculated from the measured critical 
angle by use of the formula 


n = sin un’ 


where m is the unknown index, u, the critical angle measured, and n’, the 
index of the atmosphere. 
G. Chemical The melting and Aning of a glass results in a material 
change in the composition as a result of crucible corrosion 
and selective volatilization. This was especially true 
with the present work because the glasses were twice melted and remained 
in the crucibles at high temperatures for long periods of time. The analyses 
are averages of duplicate determinations. 

Silica was determined as SiO, by double precipitation of dehydrated silicic 

acid; lead as PbSO, in alcoholic solution; iron and alumina as combined 
R,O;; zine volumetrically with standard K,Fe (CN)s; and cadmium as 
CdSO, after precipitation as the sulphide. Soda was determined by dif- 
ference. 
The presence of strain in glass is readily detected by 
means of polarized light, since strained glass exhibits 
double refraction to an extent which varies with the 
amount of strain present. When examined through crossed-nicol prisms, 
badly strained glass exhibits brilliantly colored patterns. Slightly strained 
glass shows dark and light patches, while thoroughly well-annealed glass 
shows only the slightest shading, and even this is absent in the best ex- 
amples. 

‘When dealing with glass and related materials, the introduction of 
permanent strains by rapid cooling or their removal and prevention to a 
considerable degree by annealing are not the only effects caused by these 
heat treatments. Several recent investigations have shown that by vary- 


H. Annealing 
the Glass 
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ing the heat treatment of glass appreciable changes in its physical proper- 
ties, such as density, refractivity, and thermal expansion are produced. 

The glass when taken from the vacuum furnace was not free from strain. 
It was consequently necessary to anneal pieces to be used for coefficient 
of expansion and index of refraction measurements. Specimens of each 
of the glasses were placed in a small electric furnace, heated to 625°C, and 
then cooled slowly through the critical annealing range. When reéxamined 
after cooling to room temperature, the samples showed no evidence of the 
presence of strain. Interferometer and index of refraction pieces were 
prepared from these samples. 


V. Results 


(1) All the batches yielded glasses with the first melt- 
ing; Z15 and C15, however, were too refractory to melt 
at the maximum vacuum furnace temperature. 

(2) All the glasses showed slight iron discoloration. 

(3) The glasses did not all possess equal brilliance. 

(4) All the glasses were not equally well fined. Both the Z series and 
the C series were more fluid than the base glass and consequently fined 
more readily. 

(5) Refractoriness did not greatly increase until the percentages of 
zinc and cadmium oxide exceeded 10%. 


A. Description 
of Glasses 


The compositions of each of the glasses used in the 
investigation were obtained by making duplicate 
analyses. The results are shown in Table II to- 
gether with the original batch compositions. 


B. Chemical 
Analyses of Glasses 


TABLE II 
CHEMICAL ANALYSES OF GLASSES 

Composition by Analysis Composition Calculated from the Batch 
Glass SiO: PbO R:O; ZnO CdO NaxO SiO; PbO ZnO CdO 
A 1.1 19.2 58.0 22.0 20.0 
Z5 _ 4.9 15.4 58.0 22.0 5.0 15.0 
Z10 ne Bes. 1.7 9.6 9.8 58.0 22.0 10.0 10.0 
216 1.8 M4 5.1 58.0 22.0 15.0 5.0 
C5 37.5 Ws 0.9 4.7 15.5 58.0 22.0 5.0 15.0 
cw: Fs. 2s 1.4 9.7 9.5 58.0 22.0 10.0 10.0 
Cw Gs Fs 13 14.6 4.7 58.0 22.0 15.0 5.0 


In the case of glass A, introduction of the Na,O entirely as sodium car- 
bonate resulted in the separation of many small beads of metallic lead. 
Peddle* states that the separation of metallic lead can be prevented by re- 
placing some of the carbonate with sodium nitrate. The loss of this lead 
accounts for the low lead content found by the chemical analysis. 

. The method used for annealing the glass required for 
C. Annes interferometer and index of refraction pieces was crude 


8C. J. Peddle, ‘““The Effects of Joint Presence of Sodium and Potassium on the 
Solubility of Lead Glasses,” Jour. Soc. Glass Tech., 5, 195 (1921). 
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but gave the desired results. All that was wished was that the critical 
annealing temperature be exceeded, the strain removed and the glasses 
cooled again without reintroducing the stresses. The specimens annealed 
were not finished test pieces; consequently, slight deformation did not 
matter. The strain-free samples were then ready to be made into ex- 
pansion and index pieces. 
. Each run of the vacuum furnace was made using the heat- 

D. Heating . 
Schedule ing schedule shown in Fig. 2. As previously stated, ther- 
mocouples could not be used when the actual glasses were 
being melted. The heating curve was obtained by making a blank run 
which continued for about eight hours before the furnace burned out while 
carrying a current of nine amperes. With some of the glasses the length 
of the runs was extended to eleven and twelve hours at which time the 
winding was carrying eleven amperes for a short period before burning 
out. It is not believed, however, that the actual temperature was any 
higher during these longer runs although a heavier current was being drawn. 
The length of chromel wire used in winding the furnace was not the same 
each time, and with the increased resistance, a greater current was required 
to produce the same temperature. A temperature of 1200°C is about the 
maximum attainable for chromel. 

Table III shows the duration of each of the runs, the pressures in centi- 
meters of mercury under which the glass was fined, and the condition of 


TABLE III 

RESULTS OF VACUUM FURNACE RUNS 
Glass Time (hours) Height of Hg Fining 
A 13.0 60 Not complete 
Z5 8.5 70 Complete 
Z10 11.5 65 Complete 
Z15 11.0 66 Only slight fusion 
C5 9.5 64 Complete 
C10 12.5 60 Nearly complete 
C15 7.5 60 Only slight fusion 


the resulting glass. It is probable that a much more rapid schedule of 
heating would have been possible, but such was not tried. Examination 
of the glass taken from incomplete runs showed fining well toward comple- 
tion. A slower rate was used because the melting was conducted under 
reduced pressures. Glass contains quite appreciable volumes of dissolved 
gases, which, if liberated suddenly, would cause the glass to effervesce and 
flow from the crucible. A procedure involving rapid heating up to the 
point where the glass begins to soften, slow increase in temperature while 
the glass is softening, and again rapid after the gases have been largely 
liberated, would materially lessen the duration of the total melting and 
fining time and loss of lead and zinc due to volatilization. 
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(1) Small batches of glass could not be fined by use of any 
of the methods employed in plant practice. 

(2) Small batches of glass were fined under moderately high tempera- 
tures and under reduced pressure conditions. 

(3) The high viscosity of the A glass prevented its complete fining. 

(4) The zinc- and cadmium-containing glasses were much more fluid 
than the A glass and fined the more readily. 


E. Fining 


F. Use of the (1) With the exceptions of Z15 and C15, all the 
Glasses as Enamels glasses gave good vitreous enamel surfaces. 

(2) Z15 and C15 were much too refractory to be considered as possible 
enamel glasses. 

(3) Both zinc and cadmium oxides improved the gloss considerably 
and were equally good. 

(4) The enamel glasses matured at moderately low temperatures. 

(5) All the glasses were acid resistant as determined by the citric acid 
spot test. No evidence of attack could be found. 

(6) Although the glasses were clear when first melted, all possessed 
varying degrees of opaqueness when used asenamels; A was the most opaque 
and Z10 and C10 the least. The C series was more opaque than the Z 
series. The opaqueness seemed to be due chiefly to minute air bubbles; 
Z10 being the most fluid, the bubbles more readily escaped from this glass. 

(7) None of the glasses showed any crazing; one sample of Z10 chipped. 

a1 (1) The citric acid spot test showed no evidence of 
ae a attack after 15 minutes in contact with the surface. 
The glass was unaffected. 

(2) Replacing a part of the Na,O with ZnO and CdO reduced the solu- 
bility of the simple NagO—-PbO-SiO, glass from about 1 to '/2%. 

(3) The following results were obtained with constant boiling hydro- 
chloric acid at 100°C for three hours. 


TABLE IV 
SOLUBILITIES OF GLASSES 
Glass A Z5 Z10 C5 C10 
Per cent soluble 0.93 0.23 0.29 0.26 0.22 


Glasses Z15 and C15 were too refractory to melt to clear 
glasses in the vacuum furnace; consequently their indices 
could not be determined. Table V shows the indices of 
refraction of the glasses. 


H. Indices of 
Refraction 


TABLE V 
INDICES OF REFRACTION 
Glass Critical angle Index of refraction 
A 59 °20’ 1.546 
Z5 60°00’ 1.557 
Z10 60°35’ 1.566 
C5 60 °20’ 1.562 


C10 60°45’ 1.568 
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Replacing Na,O by ZnO and CdO increased the indices of refraction. 
Cadmium oxide gave a higher index of refraction than an equal amount of 
zinc oxide. 


(1) Additions of zinc oxide and cadmium oxide lower 
the thermal expansion of glass. The amounts of these 
decreases are shown in Fig. 4. 

(2) That point in the expansion curve where there is a pronounced 
change in slope has 
been shown to corre- 
spond to the critical 
annealing tempera- 
ture. Below this 
point the expansion 
bears a very nearly 
straight line relation 
to the temperature. 

(3) The effects of 
zinc oxide and cad- 
mium oxide on ther- 
mal expansion are 
very nearly equal up 
to the critical anneal- 
ing temperature. 


I. Expansion 


} 


S 
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700 200 300 700 JOO (4) Above the 
TEMPERATURE ‘C critical annealing tem- 
Fic. 4.—Glass expansion curves. perature, the effect 


of zinc and cadmium 
on reducing the expansion is much more pronounced. 
(5) The softening temperatures of the glasses as determined by the 
interferometer are given in Table VI. 


TABLE VI 
SOFTENING POINTS 
Glass A Z5 Z10 C5 C10 
5 = 449 485 515 470 490 


(6) Above the critical annealing temperature the rate of expansion 
increases considerably. 

(7) The mean coefficients of expansion for temperature intervals of 
room temperature to 100°, 100 to 200°, 100 to 300°, 100 to 400°, and 400° 
to the softening temperature are given in Table VII. 


TABLE VII 
MEAN COEFFICIENTS OF EXPANSION (X 1077) 
Glass R-100 100-200 100-300 100-400 100-470 
A 406 410 476 526 456 
Z5 313 366 384 398 451 
Z10 324 310 318 342 365 
C5 406 422 423 452 532 


C10 265 348 356 356 404 


| 
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(8) The expansion curves are shown plotted in Figure 4. 


V. Summary 


(1) The present plant methods of fining glass are unsuccessful when 
applied to small laboratory samples. 

(2) By use of reduced pressures in a vacuum furnace it is possible to 
fine small batches of glass. 

(3) The fined glass obtained from a vacuum furnace is “gas free’’; 
that is, dissolved gases have been largely removed. 

(4) Zine and cadmium oxides are equally effective in increasing the 
acid resistance of a glass within the range studied. 

(5) Both zinc and cadmium oxides lower the viscosities of the glasses. 

(6) Up to 10%, zinc and cadmium oxide increase the refractoriness 
but slightly. Above 10%, the increase is much greater. 

(7) The addition of zinc oxide makes a glass slightly more refractory. 

(8) The expansion of glass above 100°C is quite as important as that 
at lower temperatures. The expansion of an enamel, for instance, should 
be in fairly close agreement with that of the iron at the temperature at 
which the glass becomes rigid after firing, as well as the temperature to 
which it may be subjected in use. 

(9) That zinc and cadmium oxide should have very nearly the same 
effects on a glass is to be expected from their respective locations in the 
periodic table of the elements. The investigation bore this out. 

(10) In the lower temperature ranges there is but a slight difference in 
the effects of zinc and cadmium oxides on expansion; in the higher tem- 
perature ranges, the differences become more pronounced. 

(11) The rate of expansion is approximately linear only below the 
annealing temperature range. 

(12) Above the annealing range temperature, the rate of expansion 
is much increased. 


VI. Conclusions 


(1) By means of reduced pressures it is possible to fine small batches 
of glass completely, provided the viscosity is not too great. Fined glass 
so obtained is ‘“‘gas free.” This investigation verifies Washburn’s® state- 
ment that the use of a vacuum furnace eliminates entirely the fining opera- 
tion as ordinarily understood, reduces the high finishing temperatures 
required for some glasses, and gives a product free from dissolved gases. 

(2) That zinc and cadmium oxides should have very nearly the same 
effects on a glass is to be expected from their respective positions in the 
periodic table of the elements. In the lower temperature ranges there is 
but a slight difference in the effects of zinc and cadmium oxides on ex- 
pansion; in the higher temperature ranges the differences become more 
pronounced. The rate of expansion is approximately linear only below 
the annealing temperature range. 

(3) Up to amounts of 10%, zinc and cadmium oxides increase refrac- 
toriness of a glass but slightly. Above 10%, these oxides cease to act 
as fluxes, and greatly increase refractoriness and viscosity. Zine oxide 


°K. W. Washburn, F. F. Footitt, and E. N. Bunting, Univ. of Ill., Expt. Sta., 
Bull., No. 118 (1920). 
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makes the melts slightly more refractory than an equal amount of cad- 
mium oxide. 

(4) Both zinc and cadmium oxides impart desirable properties to 
enamels. Without appreciably increasing the firing temperature, amounts 
of either zinc or cadmium oxide up to 10% can be added to enamel glasses. 
Within these limits, these oxides act as fluxes, decrease the viscosity, 
increase the acid resistance, and improve the appearance by giving a 
higher gloss. Thus, enamels having better working properties can be 
had if zinc or cadmium are used in the batch. 
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A SYSTEMATIC METHOD FOR THE INVESTIGATION OF 
SHEET-IRON ENAMELS'! 
By A, I. ANDREWS 
ABSTRACT 

A study was made of the compositions of twenty-four sheet-iron ground coats and 
twenty-four sheet-iron cover enamels. The results were plotted on triaxial diagrams 
and interpreted. Some laboratory results are given and the reading of triaxial 
diagrams is explained. 

Introduction 

The present paper does not offer new data but is an analysis and pres- 
entation of data selected from many sources. It is a study of the com- 
positions of sheet-iron ground coats and sheet iron cover enamels. 

Tables I and II show the compositions of twenty-four typical sheet 
iron ground coats and twenty-four sheet-iron cover enamels. The frit 
batches only are given, each having been calculated to total 100%. ‘The 
average for each constituent of the enamels has been calculated and in the 
five columns in Tables Ia and IIa the values for the maximum, minimum, 
average, median, and range, are given. 

Along the bottom of each table the sum of the feldspar, borax, and flint is 
given foreach enamel. This sum of the percentages of feldspar, borax, and 
flint for the ground coat compositions averages 82% and the cover coat 
enamels averages 72%. It is noteworthy that so large a proportion of the 
compositions is furnished by three constituents. 

Sheet-Iron Ground Coats 

Referring again to Table I, the maximum feldspar, flint, and borax is 
about 92% and the minimum is about 75%, but on careful observation it 
is evident that most of the values fall between 79 and 86% with many ap- 
proaching close to 82%, which is the average. 

On further analysis of this table it is noted that there are few constitu- 
ents present other than the feldspar, flint, and borax. Soda ash and 
soda niter together average about 11% and seldom vary far from this 
value. The fluorspar varies infrequently far from 4to6%. From experi- 
ence it seems doubtful if the cobalt oxide need ever vary greatly from 
the average of 0.5% or the manganese dioxide far from its average of 1.5%. 
Taking these values, a general batch can be considered about as follows: 


Feldspar 

Borax 82 
Flint 

Soda ash 7 
Soda niter 4 
Fluorspar 5 
Cobalt oxide 0.5 
Manganese dioxide —1.5 


100.0 
1 Presented at the Annual Meeting, AMERICAN CERAMIC SociEty, Toronto, Ont., 


February, 1930 (Enamel Division). 
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Although these values can be varied somewhat and good enamels obtained, 
the above might well be considered a base formula upon which all others 
could be built. 

To simplify this batch further it is necessary to study the relative 


Borax 82% 


Flint 82% Feldspar 82% 


Fic. 2. 


amounts of feldspar, borax, and flint which are permissible. This can be 
admirably done by resorting to Table I and plotting the results on a tri- 
axial diagram. 

The maximum and minimum feldspar are plotted on Fig. 1. The shaded 
portions show the fields of compositions not likely to give good enamels. 

The maximum and minimum borax are plotted on Fig. 2. The shaded 
portion again shows the fields of composi- 
tions not likely to give good enamels. 

The maximum and minimum flint are 
plotted on Fig. 3. Again the shaded por- 
tion shows the fields of compositions not 
likely to give good enamels. 

Figure 4 shows a diagram of Figs. 1, 2, 
and 3 superimposed on each other. In this 
diagram the shaded portion covers most 

the area. The white area contains the 
Flint 82% Feldspor82% only compositions showing promise of 
giving good enamels. The dotted lines 
show the averages of each constituent 
and their intersection shows the average feldspar, borax, and flint. 

Since the area of good compositions is very small the possible limits 
of compositions of good ground coats must be comparatively narrow. 
-It is highly probable that the great majority of the ground coats whose 
compositions are secretly guarded could be fit into this diagram. 

It is true that small amounts of other constituents are used in some 


Fic. 3. 


\ 82% 
Flint 82% Feldspar 82% 
Fic. 1. 
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Feldspar 

Soda nitrate...... 
Barium carbonate........ 


Manganese dioxide....... 
Copper oxide........ 


Fluorspar...... 


Feldspar, borax, and flint.. 


TABLE I.—SHEET-IRON Grou 


From Literature 


ND CoaTs 


1 2 3 4 5 6 7 8 9 10 11 12 13 
61 29A 29B 10 1 22 18A 18B 18C 62 81B 65A 65B 
23.8 30.0 38.0 36.3 31.2 30.9 22.0 27.0 20.5 29.0 36.4 33 .é 28.0 
33.3 30.0 26.0 35.6 28.5 25.2 30.0 30.0 39.5 32.0 35.5 36.2 32.0 
31.0 Feo 33.3 14.6 20.0 19.6 29.0 20.5 22.5 19.0 14.4 19.2 20.0 

7.0 9.0 7.4 9.0 6.4 5.0 9.8 5.0 9.0 7.4 4.5 6.0 
11.4 5.0 3.0 4.0 5.0 4.6 5.0 4.7 5.0 2.2 2.0 
4.2 6.0 7.0 5.3 6.0 7.5 6.0 6.0 6.0 4.7 4.6 3.7 3.0 
8.3 
2.0 
2.0 
3.9 
0.4 0.5 0.3 0.2 0.3 0.4 0.4 0.5 0.4 0.8 1.0 0.3 0.2 
0.7 1.5 0.7 0.6 1.0 5.0 2.0 1.2 1.0 0.5 0.7 0.6 0.5 
0.4 0.2 1.0 0.4 
0.6 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
79.0 80.0 75.2 86.5 79.7 76.7 81.0 77.5 82.5 80.0 86.3 88.7 80.0 
14 15 16 17 18 19 20 21 22 23 24 
65C 65D 64 63A 63B 60A 8A 15A 15B 15C 15D 
31.0 33.5 23 .6 31.0 29.2 26.6 32.4 30.0 30.2 38.8 35.5 
43.8 37.0 30.9 28.5 29.2 34.9 23.0 22.2 28.1 33.7 29.2 
17.0 19.2 20.0 18.9 21.0 21.4 23.8 28.1 20.1 16.9 22.7 
3.0 5.6 6.4 6.0 8.6 7.4 14.2 5.4 10.6 2.4 5.2 
1.0 4.5 4.7 4.8 4.0 4.3 3.9 3.8 3.8 5.2 
4.0 3.9 5.4 6.7 3.8 3.5 5.0 6.0 2.3 
2.0 
2.2 
0.1 0.3 2.3 0.7 0.4 0.5 0.4 0.2 0.3 0.6 
0.1 0.5 5.4 3.5 0.6 2.0 4.0 1.0 1.0 1.6 
1.5 0.4 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 00.0 100.0 
91.8 89.7 84.5 78.4 79.4 82.9 79.2 80.3 78.4 89.4 87.4 


N 
+ PHO: - 
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commercial ground coats but fundamentally they must be based on the 
above. Even though the total of feldspar, borax, and flint was varied 
the general trend of 
the field would remain 
constant. 


Sheet-Iron White 
Cover Enamels ‘ 


The compositions 
of the white cover 
enamels and the 
results of the calcu- 
lations shown in 
Table II can be 
plotted in a similar 
manner to that for 


PASS the ground coats. 
‘Flint 82% Feldspar 82% In this case, how- 
Wee. 4 ever, there is a greater 


chance for variation. 
More raw materials are used, opacifiers are employed, and the mill 
additions are larger. 

As with the sheet-iron ground coats, however, this system of plotting 
offers an excellent procedure 
for investigation. 

The feldspar, borax, and 
flint maximum and minimum 
values taken from the calcula- 
tions of Table II are shown 
plotted on the diagram (Fig. 
5.) This exact field has not 
been investigated but a simi- 
lar one much simplified from 
the average of the 24 cover 
enamels was actually made 
up. This work was carried awa 
out by the class in enamels Feldspar 72% 
at the University of Illinois. Fic. 5. 

The compositions are shown 

‘ in Fig. 6. These enamels were all good, those in the center of the field 
investigated being the best. Numbers 5, 6,9, 10, 11, 14, and 15 are very 
good compositions. 
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Triaxial Diagrams 
To read a triaxial diagram several facts must be known. It is necessary 
to know: 


(1) The compositions of the apexes (corners) of the triangle. 
(2) The value of the divisions or cross-sections of the triangle. 


If, as in most triaxial diagrams, each of the corners represents 100% of 
a single constituent the read- Borax 76% 
ing of the diagram is not {dan 4 
difficult. In such a case the ate 3 

Fuorpar 3 
boundary lines represent all Gyohie I! 
possible combinations of the “my 
constituents indicated at the 
adjacent corners and 0% of t/ 00 
the constituent at the opposite 
corner. The area within the 
triangle represents all possible 
combinations of all three con- 
stituents. 

For illustration, refer to 
Fig. 7 in which the corners X, 
Y, and Z represent 100% of 
X, Y, and Z, respectively. 
Side XY represents all possible combinations of X and Y with no Z 
present. XZ represents all - 
possible combinations of X 
and Z with no Y present. 

ZY represents all possible 
combinations of Z and Y 
with no X present. 

The vertical axis X, is put 
on the diagram to illustrate 
the method of reading the 
diagram. Points along the 


= 


Flint 76% Feldspar 76% 


Fic. 6. 


7 X axis increase in _ per- 
AV AVAVAS centage of X from 0% at 

HOR zero to 100% at X. At point 
AVAVAVAWAS M there is 10% of X; at N, 


20% of X, etc. At P there 
is 20% of X and the same 
method can be used for each constituent. We read from the side opposite 
the constituent in question to the point for which the composition is 
required. Point P, therefore, represents 20% of X, 30% of Y, and 


Fic. 7. 
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TABLE Ia 
Max. Min. Av. Med. 1/s Range 
38.8 20.5 30.3 30.9 29.65 18.3 
11.2 20.0 26.0 20.1 17.8 
14.2 6.7 6.4 14.2 
ee eee 11.4 3.8 4.2 5.7 11.4 
° Red lead. 8.3 0.3 4.2 8.3 
Whiting. . ape 2.2 0.2 1.1 2.2 
Barium carbonate. . 2.0 0.1 1.0 2.0 
Clay.. 2.3 0.5 0.4 1.2 2.3 
Cobalt oxide. . 5.4 1.5 1.0 2.7 5.4 
Manganese dioxide. “¢" 1.5 0.2 0.8 1.5 
Feldspar, borax, and flint.. 91.8 75.2 82.3 80.0 83.5 16.6 
TABLE IIA 
Max. Min. Av. Med. Range 
50.5 17.7 32.2 31.5 32.8 
35.3 16.1 19.0 35.3 
Soda nitrate.......... pally 6.9 3.7 3.5 6.9 
Fluorspar. 10.1 3.1 3.3 10.1 
Zinc oxide...... 5.0 0.7 5.0 
7.0 0.8 7.0 
Barium carbonate......... 4.0 0.2 4.0 
MgCO)..... 3.5 0.3 3.5 
Clay.. Peete 1.6 0.1 1.6 
Antimony oxide... 4.5 0.2 4.5 
Feldspar, borax, and flint... 80.9 64.0 72.5 72.5 16.9 


50% of Z. The composition of any other point can be found in a similar 
manner. 

In reading a triaxial dia- 
gram in which the apexes do 
not represent 100%, it is 
necessary to know what the 
actual composition of the 
apexes is and also the valua- 


X= 82% 


f : tion of the divisions on the 
diagram. 
; In the type of diagram 


where each apex represents 
something other than 100% 
of one of the constituents the VATA 
line opposite can be assumed & 
to represent 0% of that par- 


ticular constituent. Suppose Fic. 8 
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for illustration that the apexes of the triangle (Fig. 8) represent 82% 
of X, Y, and Z. This then is not unlike the diagram in Fig. 7 except 
that the total of X, Y, and Z in any case will add to 82% instead of 
100%. Point P for illustration, contains 20% of X, 30% of Y, and 32% 
of Z. Point A would represent 32% of X, 50% of Z, and 0% of Y. 

The third type of triaxial diagram found in the literature is the type 
where the apexes represent combinations of all three constituents. These 
diagrams are in reality parts of one of the former two types described. 

Referring to Fig. 9, it will be noted that a triangle ABC is included in 
the X YZ triangle. The triangle ABC represents the third type. If ap- 
pearing alone it would be as shown in Fig. 10. The X YZ values of the 


apexes of this triangle are indicated, having been read off of the diagram 
in Fig. 9. 

To read this diagram (Fig. 10) the values of each constituent alone 
must be noted, thereby identifying the general trend of the field. For 
example, take the values of X. At A, X = 50; at B, X = 15; and at C, 
X = 15. Since X is greatest at A this corresponds with the X apex. 
Following through, the Y maximum will correspond with the B apex and 
the Z maximum will correspond with the C apex. 

It will aid reading if X is underlined at the A apex, Y at the B apex, and 
Z at the C apex. ; 

Having identified the apexes, the next thing to do is to identify the 
sides. A side is identified with the constants at the corners adjacent 
to it; thus, the bottom side of the triangle represents constant X values 
with variations in Y and Z. The constant value for X is given at the 
adjacent apexes as 15%; therefore the line represents 15% of X. Noting the 
the dotted line AO one can read from O = 15% of X to A = 50% of X. 
Since the difference between A and O is 50 — 15 = 35 and since there are 


A A 
/\ X=50% X=50 % 
Li\ Y=10% Y=10% 
Z=40% Z=40% 
\ \ /\ 
| 
/ H \ Ai /\ 
AN AN AN AN ANY, 
X= 0 X=15% X=|5% 0 X=15% 
Y =45% Y=10% Y=45% Y=10% 
Z=40% Z=15% Z=40% Z=1h% 
Fic. 9. Fic. 10. 
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7 divisions (35 + 7 = 5) each division must be equal to 5%. Point P 
must therefore contain 30% of X. 

On following through this same reasoning for the other two sides, the 
right side will be found to represent constant 10% Y and the left side 
constant 40% Z. This being known, one can proceed to further identify 
the composition of P. It contains (40 + 10 = 50) 50% of Z and (10 + 
10 = 20) 20% of Y and as already determined 30% of X. 

In a similar manner any point on the diagram can be identified. 

To obtain the value of a point such as P in terms of the compositions 
ABC, the diagram is read exactly the same as the diagram Fig. 5 ne- 
glecting the X YZ values. 

This description of the use of the three most common types of triaxial 
diagrams is necessarily brief but it is complete. These diagrams are ex- 
ceedingly useful and it is unfortunate that more than three variables on 


such a diagram cannot be conveniently plotted. 
CgRAMIC DEPARTMENT 
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THE EFFECT OF ADDITIONS OF CaO AND MgO ON ENAMEL 
GLASSES' 


By C. W. PARMELEE? AND D. T. H. SuHaw? 
ABSTRACT 


An attempt to determine quantitatively the effects of various additions of CaO and 
MgO to a simple soda-lead-silica glass upon the physical properties of the glass and the 
working properties of the same when used as an enamel was made in this investigation. 
The tests on glass consisted of thermal expansion, softening range, compressive strength, 
modulus of elasticity, solubility in acid and alkali, and index of refraction. 


Introduction 


An ordinary enamel formula contains as many as ten or more constitu- 
ents. Such oxides as SiQ., SnO2, BeO3, AlsO3;, SbeO3, NasO, CaO, 
MgO, ZnO, BaO, PbO, etc., are not infrequently found together in one 
enamel. While some of the constituents are essential for refractoriness, 
others for opacity, and still others for fluxing action, it is doubtful whether 
the addition of a multiplicity of oxides should be more advantageous than 
using just enough constituents to give the desired properties. It is the 
purpose of this investigation to develop some workable enamels out of a 
simple soda-lead silicate through the additions of various amounts of lime 
and magnesia and thereby to determine the effects of each of the oxides 
upon the properties of the enamels. 

But enamels are, after all, glasses. The fundamental properties of an 
enamel would be expected to be governed by those of the glass. Tests on 
glass are simple since they do not involve the consideration of any metals, 
as is the case with ordinary enamel coats. Hence, this investigation in- 
cludes a determination of the physical properties of simple lime and mag- 
nesia-soda-lead glasses, and aims at correlating these if possible, with the 
working properties of the same glasses when used as enamels. 


Field of Investigation 


The field to be studied was a simple glass having SiO 58%, PbO 22%, 
and Na,O 20%, to which various amounts of lime and magnesia were added. 
Three series of compositions were made: (1) the lime-soda series, (2) the 
magnesia-soda series, and (3) the lime-magnesia-soda series. Figure 1 is 
a triaxial diagram showing the compositions studied, and Table I gives the 
melted weight percentages as well as the raw batch weights of each glass. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Toronto, Ont., 
February, 1930 (Glass Division). 

2 Professor of Ceramic Engineering and Head of the Department of Ceramic Engi- 
neering, University of Illinois. 

3 This paper was prepared from a thesis submitted by the junior author in partial 
fulfillment of the requirements for the degree of Master of Science in Ceramic Engineer- 
ing in the Graduate School of the University of Illinois. 
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Preparation and Properties of the Enamels 


The enamels were prepared by fritting and then grinding to pass a 100- 
mesh sieve. The test pieces were cast iron, 2 by 4 inches, and on these a 
fairly refractory commercial ground coat was applied. All the enamels 
were fired on the same ground coat using the dry process, with the same 
firing time (five minutes), but at different maturing temperatures. 


Preparation of the Glasses 


It was necessary to obtain glasses free from bubbles. At 
first vacuum fining was used. The pulverized frits were 
melted in a crucible jacketed by another one wound with 
platinum wire. The melt was subjected to an absolute pressure of 5 cm. 
Hg throughout the time of 


Melting 
of Glass 


CMI 


melting. This method gave Na.0 20% 

glasses which were free from Fis x 

bubbles, but was soon aban- \. Constants: 
C5 M5 510, 58% 

doned because only a small / 22% 


amount of glass could be 
made at a time, and each 


melting took one day. 7 

The method finally adopted \ 
for preparing the glasses for L—%K—¥—K—-_ Xr} 
expansion, and_ refractivity L / \\ 
test pieces was to make the _,, 
melts in shallow 8-inch square {0.20% MgO 20% 
saggers placed inside a surface 
combustion furnace where the 
melting took place from the top of the batch. The large ratio of exposed 
surface to the volume of the melt, together with the very small hydro- 
static pressure imposed by the glass itself, greatly facilitated the escap- 
ing of bubbles from the melt. As a result, this method of fusion gave 
glasses which were practically free-from bubbles, and at the same time 
a large volume of glass could be made. 

The glasses after being cooled, were broken into pieces which had com- 
paratively regular shapes and which were then ground to suitable sizes for 
the various tests. 

For the elasticity tests, melting in a crucible was the only practical 
method. ‘The glass after being fined was cast into bars by means of molds 
made of copper strips. In some cases bubbles were unavoidable. Care 
was taken to select pieces as free from bubbles as possible. 


Fic. 1.—Field of investigation. 
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All pieces were 
ground down to 
the desired shapes 
by means of a lap 
wheel. After an- 
nealing, the pieces were fur- 
ther ground with 200-mesh 
Carborundum, until the 
dimensions, from end to end, 
did not vary more than 0.01 
cm. for compressive strength 
tests, and 0.02 cm. for elas- 
ticity and solubility tests. For 


Dimen- 
sioning 
of Test 
Pieces 


\C) senes expansion tests the pieces 
—— (M) Magnesia -Soda senes 

3 (CM) Lime-Magnesia -Soda series were not allowed to vary more 

= than 0.0002 cm. from each 

200 200 600 other. 

Degrees C ot The annealing 

Fic. 2.—Linear expansion vs. temperature. of Strain be — 


electric furnace, 


the temperature being kept at about 30° below the softening point of 


the glass for one hour. 
as the accessory was used to de- 
tect any strain. 


A polarizing microscope with a gypsum plate 


Sometimes it 


was necessary to anneal for a 
second or even a third time for 
complete removal of the strain 
before the tests were made. 


Thermal Expansion 


The dimensional change of 
enamel glasses with tempera- 
ture relative to that of steel 
or cast iron, largely deter- 
mines the behavior of the 
product during cooling after 
firing, and also is a partial 
measure of the thermal endur- 
ance of the finished ware. ‘This 
part of the investigation was 
planned to determine the ef- 
fects of CaO and MgO upon the 
expansivities of enamel glasses. 


Linear expansion in Microns per cm. 
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Fic. 3.—Linear expansion vs. temperature. 
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The Fizeau-Pulfrich interferometer method, the extreme sensitiveness 
of which enabled the use of very small sizes of samples, was used and thus 
simplified the problem of uniform heating and temperature control. The 
equations used were 


AN 
2’ 2L At 
Where L = change in length 
X = wave-length of helium light (yellow) 
N = number of fringes that passed the reference mark 
C = mean coefficient of thermal expansion 
At = temperature range over which measurements were taken 


The electric furnace was heated at the rate of 4°C per minute. The 
maximum temperatures used were slightly above those of the softening 
points of the glasses. The expansion-temperature curves are shown in 
Figs. 2and3. The experimentally calculated cubical expansion coefficients 
are shown in Fig. 4, and Fig. 5 shows 


the relation between the experimental al — | 
cubical coefficients and those calculated ‘ 
from the factors of Mayer and Havas. 4, 
Na,0 360 
Arrows point in airechons 
of decreasing 
373 expansion 320 
3 
2 
280 
~ 
\ 
257298 
< x 
\ 200 
\ 
/60 
0 5 10 5 20 
Per cent. weight. 
20% Mg0*20% Fig. 5.—Cubical expansion vs. com- 
Fic. 4.—Cubical expansion vs. composition. position 


From these graphs, the results can be summarized: 


(1) Additions of CaO and MgO to the glasses decreased the linear 
expansion. 

(2) Magnesia-soda glasses expanded less with heating than the corre- 
sponding lime-soda glasses, the lime-magnesia-soda glasses being lower 
than either one. 


‘ Sprechsaal, 44, 188-91, 207-10, 220-22 (1911). 


~ 
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(3) With constant soda content the presence of CaO in a magnesia- 
soda glass, or the presence of MgO in a lime-soda glass, caused the expan- 
sion to be lower than when either oxide was present alone. 

(4) With small amounts of CaO and MgO, the experimental coeffi- 
cients and those calculate from Mayer and Havas’ factors differed appre- 
ciably. But when the additions amounted to about 15%, the difference 
became small, and with further additions, there would probably be no 
difference. This leads one to believe that the Mayer and Havas factors 
might have been derived from glasses containing fairly high amounts of 
lime and magnesia. 

(5) To prevent crazing or shivering, the expansion coefficients of the 
enamels must be nearly equal to that of cast iron, which is 310 X 1077. 
This accounted for the smooth finish and freedom from defects of enamels 
CM-2, M-10, CM-4, and C-10, which had cubical expansion coefficients 
of 332, 298, 304, and 339, respectively. This also accounted for the 
nonworkability of enamel CM-5 whose coefficient was 264. 


Refractoriness 


The necessity for the adjustment of the fusibility of the enamel to that 
of the ground coat is well known to enamelers. The refractoriness also 
may have some bearing on the solubility of 


6/0 ‘ 
enamels. Here it was interesting to find 
990 out the effects of CaO and MgO upon the 
as refractoriness of the enamels and the soften- 
B 570 ing points of the glasses. 
> 
3 The former was determined by the best 
Cc 
550 
450 
480 Na,0: 20% 
530 
§ Arrows point in directions / Cscale: Softening 
of mereasing fernperature of 
§ 1560 _\ 496\\//_ 1580 <---- scale: (underiined) 
Ainng temperature 
= \ / of enamel witha 
3 531 / 559 \ minutes each 
1640 1620 1660 1700 
DE E \Y/ \ \ Linh bl 
es namel intus ble namel usible 
Percent weight Frit infusible at. 2200. Frit ‘infusible at. 2200°F © 
Fic. 6.—Refractoriness vs. 
composition. Fic. 7.—Refractoriness vs. composition. 


working temperature for firing the dry-process enamels when the firing 
time was kept constant. Also, for convenience of comparison, all pieces 
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were the same in size and thickness, had the same ground coat and had 
the same thickness of enamels applied. 

The softening points of the glasses were determined from the linear 
expansion-temperature plots as derived 


MATERIAL- STEEL 

from the interferometer measurements. Al suroces 
The softening points were taken as (© rr tad 
the temperatures at which the expan- Sliding ylinder 
sions suddenly stopped and contraction | about 
began. This was shown by the rever- "| 
sal of the direction of travel of the 
fringes across the field of view. | 

The results are shown in Figs. 6 22 
and 7, from which we can say that: Ka 

(1) Additions of CaO or MgO at 
the expense of Na,O raised the soften- Mires. 0018 
ing points of the glasses and the firing HAASE 1 | 
temperatures of the enamels approxi- 
mately linearly. (2) Lime-soda glasses | 
were less refractory than the corre- 
sponding magnesia-soda glasses. = 

(3) When CaO and MgO were both rif “Mig ; | 
present in a glass, the softening point 
of the glass as well as the firing tem- — en en 
perature of the enamel was lower than : ~2 stee/ bol! 


when the glass contained equivalent 


amounts of either CaO or MgO alone. 
This depression of the melting point of 
one component by another is well 


- steel 


Fic. 8.—Holding device for 
compression. 


known in physical chemistry. 

(4) The relation between the softening point of a glass and the firing 
temperature of the enamel was linear. A more fusible glass was accom- 
panied by a lower firing temperature of enamel. Hence, either one would 

serve as a criterion of the refractoriness of the 


2 composition in question. 
F 80.0 yo? 
= 76.0 


/0 


The chipping of enamel is usually a result of 
failure by compression. A knowledge of the 
crushing strength of glass is useful in the 
design of the product. Lime is reputed to 
give weak glasses. It was the purpose of this investigation to determine 
the truth of this and, in general, how additions of CaO and MgO affect the 
compressive strength of glasses and enamels. 

Glass prisms, about 1 cm. square and 3 cm. high, were used for the com- 
pressive strength tests. It was necessary for the shape to be true and the 
two ends perfectly parallel. After annealing to remove any strain the 


5 
Per cent weight 


Fic. 9.—Compressive 
strength vs. composition. 
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samples were crushed in a Riehle 50,000-Ib. machine. On account of 
the extreme brittleness of glass, the eccentricity introduced by the ordinary 
spherical-seated grips might lower the strength to a fraction of its true 
value. Hence, a specially designed loading device (Fig. 8) was used to 
insure axial loading. 

The results are given in Fig. 9. The graph suggests that: 

(1) CaO did not seem to impart appreciable increase to the compressive 
strength of glasses. 

(2) MgO seemed to give some increase of strength. The magnesia- 
soda glasses were a little higher in compressive strength than the corre- 
sponding lime-soda glasses. 

(3) The experimental values, when compared with those calculated 
from Winkelmann and Schott’s factors’ were about 10% lower. This 
difference might be due to the fact that while Winkelmann and Schott 
used pieces in the form of cubes, the shapes used in this experiment were 
rectangular prisms with a length-to-width ratio of three to one. The 
latter shape might give lower values for strength than cubes, but possessed 
the advantage of being the standard form used in similar tests for many 
other materials. 


Modulus of Elasticity 


The modulus of elasticity is the ratio of unit stress to unit strain. A 
glass of low elasticity will therefore be stressed less than one with high 
elasticity for the same unit strain. Hence a low modulus in glass will 
favor mechanical endurance and prevent excessive stress in distorted ar- 
ticles. 

The method used for determining the modulus of elasticity was based on 
the principle of the cantilever beam. Glass bars, about 1 cm. square in 
cross-section, and about 15 cm. long were securely fixed at one end toa 
heavy iron block. A weight of five hundred grams was applied to the 
free end by means of a specially made knife-edged stirrup. A deflectom- 
eter measuring to one ten-thousandth of an inch was fixed at the free 
end. The deflection produced upon application of the load was measured 
and estimated to the nearest hundred-thousandth of an inch. 

The differential equation for this case is: 


= —PL 


which upon integration and rs x to zero to get condition of maxi- 
mum deflection gives: 


4PL? 
Where E = modulus of elasticity 
I = moment of inertia 
2 = slope of the elastic curve 


5 See Jena Glass, Hovestadt, translated by J. D. and A. Everett, London, 1902. 


__ 
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P = effective load 

L = effective length of beam 
b = breadth of beam 

d = depth of beam 

A = deflection 


The results were plotted and are given in Figs. 10 and 11. It can be 
concluded that: 


(1) The modulus of elasticity increased linearly with increasing amounts 
of MgO or CaO at the expense of Na,O. 
(2) MgO increased the elasticity more than CaO. 


Solubility 


” 


By the term “solubility of glasses,’ ordinarily we mean the degree of 
attack by acids and alkalis. When one reflects upon the extensive use of 
glass and enamel ware in households, indus- 
tries, and laboratories for containing various 
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Fic. 10.—Modulus of elasticity (a0 20% MgO 
vs. composition. Fic. 11.—Modulus of elasticity vs. composition. 


kinds of solutions which are being heated, the importance of solubility is 
apparent. 

The method used was to immerse glass cubes in 10% HCl and in 10% 
NaOH at 100°C for three hours, and to express solubility in terms of the 
weight dissolved per unit surface exposed to the attack of the reagents. 
This method was considered better than using glass powders, and expressing 
solubility as per cent loss of weight in terms of the original weight for two 
reasons: First, the velocity of chemical attack may be correctly assumed 
to be proportional to the surface exposed. Equal weights of different 
glasses, even of the same sized grains, may not have the same amount of 
surface, Second, dry glass powder is very hygroscopic. The amount of 
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moisture adsorbed during cooling and weighing in an ordinary 1-g. sample 
may introduce considerable error, since the actual amount of glass dissolved 
is very small. 


The results are shown in Fig. 12 from which we can conclude that: 


(1) Increasing amounts of CaO or MgO at the expense of Na,O in- 
creased the resistance toward attack by both HCl and NaOH. 

(2) Magnesia-soda glasses were slightly more soluble in HCl than the 
corresponding lime-soda glasses. With regard to decomposition by 

NaOH, the magnesia-soda glasses were less 

[ | resistant than the lime-soda glasses. 
| (3) Under the same conditions, NaOH 
| | attacked a given glass more than HCl. 


| Index of Refraction 
| While the importance of the index of 
refraction is not so apparent in enamels as 
_ it is in glasses, nevertheless, no investiga- 
tion of glass would be complete without 
its determination, because the brilliancy of 
a glass is best indicated by its index. 
So Besides, the opacity of the enamel may be 
1 G0) a function of the refractivity of the glass. 
a , In this investigation, the relative effects 
of CaO and MgO upon the refractivity of 
glasses were determined by means of the 
well known oil-immersion Becke test. The 
glasses were powdered to pass a 100-mesh 
sieve. An ordinary petrographic microscope with a medium-high ob- 


Solubility in mg. per sq.cm 


Fic. 12.—Solubility vs. compo- 
sition. 


jective was used. 
Results are shown in Figs. 13 and 14. It will be seen that: 


(1) Additions of CaO and MgO at the expense of Na,O increased the 
index of refraction in a linear manner. 


(2) CaO gave a higher refractive index _ + 
than an equivalent amount of MgO. 3 > } 
(3) The results showed that there was SS «eo | 
relation between opacity and refractivity, since ‘s 00! 
increase in the index of glass and increase in #% | | 
opacity of enamel ran parallel both in lime- ~ ’*% 5 70 b 
soda and magnesia-soda glasses and enamels. Percent weight 


Fic. 13.—Index of refraction 


Conclusions aa 
vs. composition. 


(A) Comparison of the effects of addi- 
tions of CaO or MgO at the expense of Na,0O. 


6 See Elements of Optical Mineralogy, Part I, by Winchell, John Wiley and Sons, 
New York. 


» 
2 > 4 
| 


EFFECT OF CAO AND MGO ON ENAMEL GLASSES 507 


(1) The opacity of an enamel was increased when either was present 
in excess of 10%. 

(2) Both decreased the thermal expansion in a linear fashion. 

(3) Both increased the softening points of the glasses and the firing 
temperatures of the enamels. 


Enamels containing 15% of Na.0 20% 

CaO or MgO were infusible 

in ordinary enameling fur- f 
naces, and glasses containing —V¥—} 
20% of CaO or MgO were a oF, 

infusible in ordinary fritting : 

furnaces. 

(4) MgO increased the \/¥ 56 
compressive strength of 
glass 

(5) Both MgO and CaO Ly YN 
increased the modulus of elas- \ 


ticity of glass, the effect of 
MgO being the greater. 

(6) Both markedly de , . 
creased the solubility in MgO 20% 
alkalis and, to a lesser extent, Fic. 14.—Index of refraction vs. composition 
in acids. 

(7) Both increased the index of refraction in a linear fashion. 


(B) Comparison of the effects of CaO with those of MgO. 


(1) CaO gave slightly higher opacity than MgO. 
(2) CaO gave a higher thermal expansion than MgO. 


TABLE I 
COMPOSITIONS 
Melted weight (%) Raw batch (%) 

Glass No. SiOz: PbO NaxO CaO MgO Flint Red lead Sodaash Whiting MgO 

CM1 58 22 20 50.45 30.00 19.55 

Base-glass 
Lime-Soda-Series 

C5 58 22 15 5 50.35 19.54 22.42 7.72 

C10 58 22 10 10 50.20 19.52 14.81 15.47 

C15 58 22 5 15 49.60 19.30 7.31 ° 23.79 

C20 58 22 20 49.90 19.40 30.70 
Magnesia-Soda-Series 

M5 58 22 15 5 52.20 20.26 23.04 4.50 

M10 58 22 10 10 53.90 20.93 15.90 9.27 

M15 58 22 5 15 56.38 21.92 7.10 14.60 

M20 58 22 20 57.65 22.41 19.94 
Lime-Magnesia-Soda-Series 

CM2 58 22 14 3 3 51.41 19.98 21.20 4.75 2.66 

CM3 58 22 10 2 8 53.02 20.65 15.75 3.27 7 31 

CM4 58 22 10 8 2 50.70 19.78 15.25 12.52 1.75 

CM5 58 22 8 6 6 §2.23 20.30 12.42 9.65 5.40 
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(3) MgO imparted greater refractoriness to enamel glasses. 

(4) MgO gave higher compressive strength than CaO. 

(5) MgO gave higher elasticity than CaO. 

(6) MgO caused glasses and enamels to become more soluble in acids 
and alkalis than an equivalent amount of CaO. 

(7) MgO gave lower refractive index than CaO. 


(C) All of the enamels studied were acid resisting. The glass which 
gave the best enamel had the following composition: SiO2, 58%; PbO, 
22%; CaO or MgO, 5 to 10%; Na,O, remainder. In no case could a 
perfectly white enamel be made without adding so much calcium or mag- 
sium oxide as to make the resulting composition too refractory for the or- 
dinary enameling furnace. Therefore, where whiteness of the enamel is 
not important and chemical resistance is of first consideration, the above 
formula is very satisfactory. 
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Wild- Derteid Electric Furnaces, Ltd., and 
Voutea, ta te 589 F. S., Berry, S. E., and Martin, 
Abrasives 


Artificial abrasives. ANON. Pit and Quarry, 19 [13], 64 (1930).—Artificial abra- 
sives fall into three main groups: (1) metallic abrasives such as crushed steel, steel 
shot, and steel wool; (2) silicon carbide abrasives such as Carborundum, Crystolon, 
and Carbolon; and (3) aluminium oxide abrasives such as Alundum, Aloxite, Exolon, 
and Lionite. The metallic abrasives are used chiefly in loose form as cutting agents 
in sawing or drilling rock and other hard materials. An important use of the silicon 
carbide and the aluminium oxide abrasives is in the manufacture of bonded abrasive 
wheels. The abrasive grains graded into uniform sizes are bonded together into wheels 
of varying degrees of coarseness and hardness. A fusible clay is used as the bonding 
material in vitrified grinding wheels. Sodium silicate, shellac, and Bakelite are also 
employed as bonding materials. E.P.R. 

Abrasives and grinders. D.G. Mmant. Corriere ceram., 10 [12], 451-57(1929).— 
The value of an abrasive depends on the quantity of crystallized Al,O; which it con- 
tains. The best quality of emery contains 55 to 60% Al,O; and is found on theisl and 
of Naxos, Greece; in Smyrna, Turkey. Corundum contains a higher per cent of alu- 
minium oxide and less iron oxide than emery. Indian corundum contains 75% Al.Os, 
Brazilian 76%, and Georgia corundum 77%. Abrasives prepared in an electric furnace 
reach a content of 99.17% Al,O;. Silicon carbide has few impurities and a specific 
gravity of 3.22. An analysis shows 67.50% silicon and 28.57% carbon. M.V.K. 

Abrasives are used to prepare petrographic specimens. HERBERT R. SIMONDS. 
Abrasive Ind., 11 [4], 28 (1930).—Preparing thin sections of fire brick is extremely 
delicate and many hours of handwork go into each section. The method starts with 
a quarter-inch section cut from the brick which is to be examined. An important 
consideration is not to disturb the grain or to introduce any foreign substance. The 
grinding becomes more delicate as the section grows thinner. The '/,-in. sections are 
first ground down by hand against relatively coarse flat grinding wheels. First one 
side and then the opposite side is ground until the specimen is brought to a little over 
1/, in. in thickness, with both sides smooth and flat. When they have reached the 
thickness of '/; in. they are mounted in wax and the abrasive operation is transferred 
to a revolving steel disk coated with powdered abrasive. Against this disk the speci- 
mens are carefully ground down to a thickness of about '/g in. At this point, the 
ground surface is mounted on the glass slide, and the holder which covers the opposite 
side of the disk is gently removed by heating. The newly exposed surface is then 
further ground until the desired thinness of specimen has been secured. E.P.R. 
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Grinding golf club shafts and heads. ANon. Abrasive Ind., 11 [5], 36 (1930).— 
The adaptability and versatility of the centerless grinder for finishing a large variety 
of parts is constantly being increased by many new developments. One of the most 
recent innovations in the field of centerless grinding is the development of a fixture 
and method for grinding tapered wooden golf club shafts. E.P.R. 

Spark test determines metal characteristics. ANON. Abrasive Ind., 11 [5], 29 
(1930).—The study of sparks generated when a revolving grinding wheel makes con- 
tact with a metal sample has two aspects. One is a broad investigation of cause and 
effect involving theory and research, while the other is a practical application. This 
is to check by spark individual pieces from shipments of steel as a part of final inspec- 
tion, and to sort out mixed lots of steel. Another practical use of the spark method 
is on samples submitted for selection of wheels to grind a product. Samples frequently 
are submitted without the composition being specified. The spark test will classify 
the material and through previous experience will guide the operator in his first choice 
of the kind of grinding wheel to try. An accompanying chart describes the characteris- 
tics, E.P.R. 

Mechanical lapping gives impetus to production accuracy. SypNEY PLAYER. 
Abrasive Ind., 11 [5], 23-26 (1930).—Recent developments in lapping cylindrical work 
and flat surfaces opens a wide range of possibilities to the service of abrasive machines 
and products. The article gives the results made possible by mechanical lapping, and is 
abstracted from a paper presented at a recent meeting of the A.S.M.E. P. is a pioneer 
in the precision lapping field and is now associated with the Norton Co. E.P.R. 

Grinding hot-rolled bars. REVERE CHAPELL. Abrasive Ind., 11 [5], 22 (1930).— 
Drill rod and similar steel bars are ground accurately with such ease on centerless ma- 
chines that this method has become standard for bars in that class. Attempts to grind 
hot-rolled bars have also met with encouraging results, but they are not as satisfactory 
as is the case of drill rod. E.P.R. 

Grinding carboloy. ANon. Abrasive Ind., 11 [5], 22 (1930).—The regrinding of 
carboloy grooving tools is the greatest factor affecting their life and successful perform- 
ance. To obtain the maximum life from a carboloy grooving tool it is absolutely neces- 
sary that they be lapped on the sides andends. A straight edge set at 90° to the cutting 
face and a steady rest set to the proper front degree clearance must be used. It is 
only necessary to lap off from 0.0025 to 0.0004 in. to put the tool back in good cutting 
condition. Care should be taken to keep the tool from slipping away from the straight 
edge set at 90° to the cutting face. E.P.R. 

High-speed wheels in production grinding. E. D. Bisnop. Abrasive Ind., 11 [5], 
20-22 (1930).—In the article which gives the results of practical experience, it is pointed 
out that high-speed grinding wheels are coming into favor steadily. B. is an abrasive 
engineer associated with the Detroit-Star Grinding Wheel Co. The fact that present- 
day equipment is not always adequate for operating the new wheels is stressed and it 
is predicted that eventually high-speed wheels will be used extensively on production 
grinding operations. E.P.R. 

Effecting savings by carefully ground tools. ANon. Abrasive Ind., 11 [5], 37 
(1930).—Important savings in time and costs have been effected in the use of gages, 
tools, and other equipment by the Ford Motor Co., as the result of the successful appli- 
cation of hard chrome plating to these gages and machine parts. Experiments were 
conducted to find the kind of wheels to use in grinding the steel, and the proper method 
of heat treatment. Plate gages now are giving 218 hours in certain grinding operations 
where formerly four was the limit. Costs have been reduced more than one-half. 

E.P.R. 


Face mill grinding. ANON. Abrasive Ind., 11 [5], 45-46 (1930).—For sharpening 
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quickly and accurately face mills 8 in. in diameter and up to and including 18 in., a new 

face-mill grinding attachment has been developed by the Cincinnati Milling Machine 

Co., Cincinnati. E.P.R. 
PATENTS 


Grinding machine. Atvin R. Berckx. U. S. 1,755,862, April 22, 1930. In a 
device of the class described, an arbor, a pair of spaced flat circular disks carried by the 
arbor, a plurality of circumferentially spaced members extending edgewise between 
the disks and movable radially thereof, an abrasive element encircling the outer side 
edges of the members, and means for adjusting the members relatively to the arbor 
and the disks to vary the diameter of the abrasive element correspondingly for grind- 
ing engine cylinders, etc., of different sizes. 

Lapping and grinding device. JoHN W. Omey. U.S. 1,755,965, April 22, 1930. A 
grinding device comprising a working head having central and radial bores, a sleeve 
connected to the working head, an adjustment mechanism in the central bore of the 
working head, an extension shaft connected to the adjustment mechanism, the shaft 
extending through and beyond the sleeve and provided with means for operating the 
adjustment mechanism, support members mounted in the radial bores of the working 
head, the support members having channels therein parallel to the axis of the work- 
ing head, abrading members mounted in the channels, abutments in the channels at 
the ends of the abrading members, and means carried by the abutments whereby the 
support members are retained in adjusted position. 

Lapping tool. Ray D. Srresy. U. S. 1,756,014, April 29, 1930. A lapping tool 
comprising, in combination, a supporting frame, a plurality of hangers pivotally sup- 
ported on the frame, a shaft rotatably mounted in each hanger, a lapping roll at the 
end of each shaft, the lapping rolls being conically disposed and arranged in a circular 
series whereby they are adapted to lap the inner surface of articles having a conical 
bore, spring devices engaging the hangers to force the lapping rolls against the work, 
and means for rotating the shafts. 

Mounting for abrasive wheels, etc. GEORGE W. Perks. U. S. 1,756,259, April 29, 
1930. A mounting for abrasive wheels having surfaces with minute elevations and 
depressions, comprising plates at the sides of the wheel, wire mesh between the plates 
and the wheels, and means to force the mesh against the sides of the wheel sufficiently 
to cause the wire mesh to embed within the depressions on the wheel. 

Wheel-dressing device for grinding machines. FRANKLIN JUDGE AND ALDEN M. 
Drake. U. S. 1,756,646, April 29, 1930. In a grinding machine, a work holder, a 
wheel, a wheel dressing tool positioned, when operative, in proximity to the holder, 
a hand lever effective in one position to cause relative travel of the tool past the wheel 
to dress the wheel, and effective in another position to cause relative travel of greater 
extent to permit replacement of the work, and to simultaneously displace the tool trans- 
versely to the wheel axis from operative position. 

Grinding apparatus. Martin TuTt.e. U. S. 1,756,710, April 29, 1930. In a 
grinding apparatus including a motor having a grinding wheel mounted on its armature 
shaft, an attachment comprising a bracket’ rigidly fixed to the motor and extending 
laterally therefrom, a movable bracket extending across the fixed bracket and adjustable 
longitudinally thereof, means for maintaining the movable bracket in a position at 
right angles to the fixed bracket, a support for a work object carried by the upper end 
of the movable bracket, the line of adjustment of the movable bracket relative to the 
fixed bracket being parallel with a line through the axis of the grinding wheel and through 
the point of contact of a work object on the support with the periphery of the wheel, 
whereby a constant bevel may be maintained on the edge of the work object being 
ground, the movable bracket also being adjustable transversely of the movable bracket 
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and the work support being correspondingly pivotally adjustable on the movable bracket, 
whereby a work object on the support may be caused to engage a different point on the 
periphery of the wheel without changing its angular relation to a line drawn through 
the point of contact and through the axis of the wheel, together with graduations to 
guide in making corresponding adjustments of the movable bracket transversely and 
of the work support. 

Grinding wheel. Tuomas F. Emmincer. U. S. 1,756,734, April 29, 1930. A 
grinding wheel having a plurality of openings for receiving abrading elements and pro- 
vided with slots in the periphery adjacent the openings and an element supporting 
shaft extending through the openings and provided with an angular end seated in the 
slots. 

Machine for grinding or cutting toothed gear wheels, etc. ArTHur HitTcHcock 
ORCUTT AND JOHN WILDSMITH SNARRY. U. S. 1,756,876, April 29, 1930. In machines 
for grinding toothed gear wheels or similar objects, the combination comprising a rotary 
grinding wheei, a reciprocatory slide on which the wheel is mounted, a work carrying 
slide movable in a direction at right angles to the direction of motion of the slide carry- 
ing the grinding wheel, means for imparting feed movements to the work carrying slide, 
a trimming tool, a slide carrying the trimming tool, means for imparting feed move- 
ments of the slide carrying the trimming tool, and means for correlating the two feed 
movements. 

Grinding machine. WmLLtiaAM J. BAUMBERGER. U. S. 1,756,908, April 29, 1930. 
In a grinding machine, a work spindle, a grinder spindle, an oscillatory support for one 
of the spindles, mechanism for oscillating the support, and a driving mechanism com- 
mon to the work spindle and oscillating mechanism, the driving mechanism including 
a change-speed mechanism adjustable to simultaneously varying the speed of rotation 
of the work spindle and the speed of oscillation of the support in relatively small incre- 
ments over a relatively wide range of speeds. 

Portable grinding tool. Err S. McGongcau. U. S. 1,756,949, May 6, 1930. A 
portable grinding tool comprising a motor including a motor casing, a supporting bracket 
fixed to the motor casing and constituting a fixed support for supporting the motor 
in a predetermined operative position, a grinding spindle housing mounted on the motor 
casing in external parallel relation thereto and adjustable circumferentially about the 
motor casing, a grinding spindle journaled in the grinding spindle housing and adjustable 
therewith to different operative positions in external radial relation to the motor casing, 
and a driving connection between the motor and the grinding spindle effective in all 
adjustments of the latter. 

Grinding machine. JoHN Batu. U. S. 1,757,161, May 6, 1930. In a grinding 
machine, a base, a wheel table slidable thereon, a lead screw for the wheel table, a nut 
for the lead screw, a bearing bracket for the nut, means to detachably secure the bracket 
on the wheel table, and means for adjusting the nut relative to the bracket and to the 
lead screw thereby to take up wear. 

Grinding machine. Owen Doutr. U. S. 1,757,175, May 6, 1930. Ina grinding 
machine for curved bars, the combination with a rotary grinding element, of a rotary 
feed wheel, the periphery of which has the same curvature as the bars to be ground, 
means on the periphery of the feed wheel for engaging the ends of the bars, spring means 
for engaging the bars to urge them toward the feed wheel, and spring means on the 
periphery of the wheel against which the bars are yieldingly held. 

Grinding machine. Owen Dovutt. U. S. 1,757,559, May 6, 1930. A work feeder 
for a grinding or buffing machine comprising a wheel adapted to support the work on 
its peripheral surface, and means carried by the wheel for resiliently retaining the work 
on the surface of the wheel. 


494 CERAMIC ABSTRACTS VoL. 9 


Centerless grinding machinery. GrorGE W. BINNS AND WALTER D. ARCHEA. 
U. S. 1,757,612, May 6, 1930. A centerless grinder including a grinding wheel having 
a centrally recessed peripheral face with projecting side flanges and a regulating wheel 
having a plain portion opposing the centrally recessed face of the grinding wheel and 
having a beveled portion adjacent one of the flanges of the grinding wheel as an entrant 
guide for work introduced between the wheels and means for axially shifting a work 
piece transversely of the face of the wheels. 

Gashing and sharpening hobs. ALLAN H. CANDEER, Ernest C. HEAD, AND LOUIS 
D. Napvev. U. S. 1,758,103, May 13, 1930. (1) In apparatus of the character de- 
scribed, a tool support, a tool mounted thereon, a rotatable work: support, a slidable 
table upon which one of the supports is mounted, means for imparting a cutting move- 
ment to the tool, means for moving the table to cause the tool to move longitudinally 
of the work, a differential, means actuated in timed relation with the table movement 
for rotating one element of the differential at a uniform velocity, means actuated in 
timed relation with the table movement for rotating another element of the differential 
at a varying velocity, and means operatively connecting the differential with the work 
support. (2) In a machine for fluting or sharpening hobs, a frame, a rotary work 
support, a table slidably mounted on the frame for movement in a direction longitudi- 
nal of the work, means for actuating one of the parts, a cam, gearing for driving the 
cam from the actuated part, a differential gearing for driving one element of the dif- 
ferential from the cam to impart thereto a movement at a varying velocity, gearing 
operatively connecting the other two elements of the differential with the two first 
mentioned parts, respectively, a tool support, a tool mounted thereon, and means for 
actuating the tool, the table being adapted to carry one of the supports. 

Grinding machine. Wit11am H. CuHapman. U. S. 1,758,649, May 13, 1930. Ina 
centerless grinding machine, in combination, a grinding wheel rotatable at relatively 
high speed, a regulating wheel rotatable at relatively low speed, the grinding wheel 
moving downwardly and the regulating wheel moving upwardly with respect to an 
interposed work piece, and a work guide having work engaging portions located in an 
are of a radius equal to that of a finished and accurately sized work piece, the work 
guide being located wholly at the side of the axis of the work piece opposite the regu- 
lating wheel whereby the work is held from lateral displacement by a plurality of con- 
tacts with the guide without loss of rolling contact with the regulating wheel. 

Adjustable flyer-grinding device. ALBERT M. Gumtiet. U. S. 1,758,791, May 13, 
1930. In a grinding machine, a base portion, a rotary grinding implement mounted 
on the base portion, a bell crank lever pivotally mounted on the base portion, a perfor- 
ated member supported by the bell crank lever, a pin on the upper end of the bell crank 
lever located in alignment with the perforation in the perforated member, the perfora- 
tion and pin being adapted to receive a tubular member, and means for swinging the 
bell crank lever to bring the tubular member in contact with the grinding means. 

Abrasive article. Francis G. Okie. U. S. 1,759,168, May 20, 1930. Process of 
manufacturing a stable waterproof abrasive article in the nature of sandpaper, etc., 
which includes incorporating a grit of comminuted abrasive particles in a waterproof 
adhesive material, applying such incorporated grit and adhesive material to and per- 
mitting it to penetrate the sheet for maintaining the bonding effect throughout the 
effective abrading life of the article when used in a water-abrading operation, and com- 
pensating for such penetration of the sheet by simultaneously applying another coat 
to the back of the article as an auxiliary waterproofing and bonding agent. 

Drill grinder. THappEus A. Jackson. U. S. 1,759,196, May 20, 1930. In a drill 
grinder having a drill holder, and means for feeding the same, a stationary head stock, 
drive shafts longitudinally slidable therein, a revoluble support, a grinder mounted 
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to oscillate thereon toward and away from the drill center, means for rotating the sup- 
port to carry the grinder bodily around the center of the drill, and means for recipro- 
cating the drive shafts and support and grinder relative to the stationary head stock 
in a longitudinal plane toward and away from the drill for the purpose set forth. 
; Abrasive wheels. G. C. Marks. Brit. 325,888, April 24, 1930. An abrasive 
wheel is built up of segments which may be united to form an annulus by cementitious 
material, held by side clamping plates drawn together by screws. The segments have 
reduced portions in which are formed spaced recesses adapted to be engaged by spaced 
lugs. 

Tail center for grinding machines, etc. J. Batu. Brit. 326,016, April 24, 1930. 
The tail center of a grinding machine, etc., is moved in one direction by a spring and 
in the other by hydraulic fluid which is admitted through a hand-controlled valve to 
a cylinder. The tail center is cut away to allow clearance for the grinding wheel and 
is mounted in a sleeve slidable in the tail stock. 

Grinding plane irons, etc. F. Wossr. Brit. 326,370, April 30, 1930. A device for 
hoiding plane irons and other tools during grinding consists of a frame having pivoted 
thereon a work rest adjustable by means of a screw pivoted thereto. 

Feeding work pieces to machines. H. RENOoLp, Ltp., R. O. HERFoRD, AND A. 
RENSHAW. Brit. 326,604, May 7, 1930. In means for supply blanks to grinding, 
turning, and punching machines, the blanks are supplied to an inclined trough and 
thence to a tubular shoot, the shoot being slightly spaced from the end of the trough 
to allow blanks which are not in line to drop into a hopper. The blanks proceed along 
the shoot by gravity and may be assisted by power-driven means to be fed through a 
machine. 

Grinding cylinders. A. E. Wuite. Brit. 326,623, May 7, 1930. A cylinder hone 
comprises grinding stone carriers mounted in a rotating body so that they can rock 
but not move circumferentially thereto. The carriers can be moved radially out- 
ward against the action of springs by cone-ended pins engaging cone recesses and 
operated by a double cone member which is moved axially by a screwed sleeve rotated 
by arod. The pins are further apart than the recesses so that the stones can rock and 
thus automatically adjust themselves to the work. 

Grinding lathe tools, etc. H. A. DupGkon. Brit. 326,671, May 7, 1930. A 
machine for grinding and sharpening lathe tools, drills, cutters, etc., consists of a hori- 
zontal spindle running in plain, taper, or ball or roller bearings which may be adjustably 
mounted in head, and carrying at its ends grinding wheels. The head is secured to or 
integral with a bowl having an extension rotatable in a column and secured in adjusted 
position by screws which enter a groove in the bowl. 

Grinding machines. H. A. DupGEon. Brit. 326,676, May 7, 1930. Ina machine 
for grinding lathe tools, etc., a belt pulley is loosely mounted on a spindle so that it 
may be rapidly engaged or disengaged, the spindle being carried by a rotatable head. 
The pulley runs on two ball bearings and is formed with an extension bored conical 
to receive a conical portion on a spring pressed collar slidably keyed on the spindle 
and actuated by the eccentric portion of a pin rotatable by a handle. Grooves are 
formed in the clutch faces to remove oil, etc., from them. 


Art and Archeology 


Art Division Symposium. ANon. Jour. Amer. Ceram. Soc., 13 [5, Part II], 7-66 
(1930).—A collection of papers by members of the Art Division presented at the Toronto 
Meeting is printed. This includes: ‘“The Réle of Art in Industrial Ceramics” by E. de 
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F. Curtis; ‘Design Problems of the Tableware Industry’’ by Arthur E. Baggs and 
Marion L. Fosdick (see Ceram. Abs., 9 [3], 150 (1930)); ‘“The Place of Design as a Mer- 
chandising Factor in the Glass Industry”’ by Harold S. Nash; ‘‘Art Pottery” by Myrtle 
Meritt French; ‘Discussion Concerning the Needs of the Tile Manufacturers for School 
Trained Designers’ by Paul E. Cox; ‘‘Training Required for the Work of an Architec- 
tural Colorist’’ by Mary L. Hull (see Ceram. Abs., 9 [3], 151 (1930)); ‘‘Study of Cad- 
mium-Selenium Red’”’ by Henry Marley (see ibid.) ; ‘‘A Study of Turquoise Blue Glaze”’ 
by G. M. Petersen; a ‘‘Report on Terra Cotta.’”’ A bibliography of Art Division 
articles published in the publications of the Society concludes the collection. E.J.V. 
Modern Louisiana pottery. RaupH A. Graves. Nat. Geog. Mag., 57 [4], 463 
(1930).—For more than forty years Newcomb College has fostered the decorative 
arts, but going beyond the usual sphere of art-school work, it has specialized in ceramics 
and Newcomb pottery has become world-famous. It is made at the school by pro- 
fessional potters (Newcomb graduates), while the designs, no two of which are supposed 
to be alike, are originated by the students. Illustrated. E.J.V. 
Seen in the galleries. Marty Mann. Studio, 96 [396], 10-12 (1930).—The 
Rookwood Pottery in Cincinnati, founded by Mrs. Storer, is based on the idea of indi- 
vidualism and has enjoyed steady expansion. One discovery, the ‘‘butter-fat’’ surface, 
is a refinement of glaze texture like those of the Chinese potters. A limited edition of 
Persephone modeled by Wayland Gregory has been produced by Cowan Potteries 
with the idea of making fine sculpture available to modest incomes. In Wanamaker’s 
Old Silver Room is a Tigerware jug dated 1567, a rarity of great beauty of Rhenish 
stoneware, a grayish fawn with fine granulated markings of reddish brown. It is 
mounted in silver gilt. Illustrated. : E.B.H. 
Changes in decoration of pottery manufacture. J. WaLiEy. Pottery Gaz., 55 
[635], 823-24 (1930).—W. reviews the changes that have taken place since his early 
association with the industry in 1862. His views on the various processes in use are 
given. B.J.V. 
Quality in pottery. JosEpH Burton. Jour. Roy. Soc. Arts, 78 [4027], 279-98 
(1930); for abstract see Ceram. Abs., 9 [4], 292 (1930). G.R.S. 
History of the mirror. ANON. Sprechsaal, 63 [10], 177 (1930).—The origin of the 
mirror is not known but the first mirrors were made of highly polished metals. Dur- 
ing the time of the Roman Empire thin metal plates (gold, silver, copper, iron, tin) 
were used for mirrors. It is also possible that panes of glass were coated with thin 
layers of melted metal. Mirrors coated with lead have been found. Plinius describes 
the use of “‘vitrum obsidium’”’ which is a black volcanic stone resembling feldspar. 
Large wall mirrors were made from it, the shape of the mirrors being round, with a 
convex or concave surface. Special mention is made of the mirrors of the Egyptians 
who were masters of ornamentation. Their mirrors were very richly decorated and 
had handles of different shapes, sometimes in the form of flowers, gods, and goddesses. 
M.V.K. 
Plating glass and clay. EuGEN WERNER. Sphrechsaal, 63 [13], 223-24 (1930).— 
The main difficulty in electroplating nonconductive materials as glass, porcelain, and 
organic bodies is to make them conductive; as soon as the surface of such a material 
is covered with a conductive coat the most difficult work is done. The oldest method 
was to use a pure graphite with a metal. To plate a gypsum piece it must be immersed 
in liquid wax. After hardening it is covered by a paste of bronze powder with alcohol 
‘and traces of mercury chloride and dried. To render clay or porcelain conductive, 
cover with a graphite composition and heat to 200°C or 400°C. The addition of volatile 
oils to the graphite batch increases the adhering capacity of graphite. The starting 
point for pieces which are covered with a graphite or metallic powder is always an acid 
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copper bath consisting of 11 g. water, 220 g. copper sulphate free from zinc, arsenic, 
and iron, and 30 g. of sulphuric acid free from arsenic. Correctly covered porcelain 
objects are indestructible. M.V.K. 
Fantasies and cameos in glass. ANON. Christian Sci. Mon., 22 [104], 11 (1930).— 
René Lalique has applied all the wonderful genius for design he possessed as a jeweler 
to the task of translating it fully into glass. The variety of Lalique’s productions is 
one of the best features of his genius. There are bowls and screens for lights and ash 
trays, boxes, vases, finger bowls, fruit dishes and motorcar mascots. Some of the 
designs which Lalique employs are of the very simplest character. Others are so 
intricate that they take weeks to perfect. Human figures are used in many designs, 
modeled or engraved with rhythm and grace. In other pieces birds, beasts, and fishes 
are reproduced with great fidelity. His methods of manufacture and production must 
necessarily remain a secret. Opal-tinted glass is one of Lalique’s greatest achieve- 
ments and a favorite medium. He employs many other shades, to all of which the 
frosted finish of the design gives a pastel effect. There are browns, blues, greens, and 
grays. At times, as in the case of wall plaques and some of the mascots, a colored elec- 
tric globe brings the design into strong relief while leaving the background transparent. 
His versatility is demonstrated also by his architectural work. Glass is a friable ma- 
terial, and Lalique’s work will inevitably become rare and valuable in years to come. 
Illustrated. E.J.V. 
Laboratory for working glass in the State Academy for Applied Arts, Dresden. 
ANON. Sprechsaal, 63 [13], 227-29 (1930).—The course is as follows: (1) drawing of 
models from the museum of Dresden; (2) drawing from life; (3) special shaping and 
technical studies on the basis of (a) glass blowing according to the Thuringer manner 
as school practice for the shaping of glasses, (6) form shaping in glass grinding, (c) 
glass engraving and diamond cutting, (d) glass etching, (e) sand radiate blowing. 
Interesting and original effects are obtained by the students and many objects are of 
very high quality. Illustrated. M.V.K. 
Table glassware. ANON. Christian Sci. Mon., 22 [103], 6 (1930).—Glassware of 
American design fits in with the present trend of simplicity in table setting. Table 
glassware is on the whole simple in line and decoration, suggestive of peasant art, but 
etched and gold-banded pieces may be chosen for best occasions. The ‘‘modern art”’ 
vogue is now expressed in ebony glassware, with blocked but tasteful lines. E.J.V. 
Modern stained glass designer. ANON. Pencil Points, 11 [5], 365-66 (1930). 
Modern stained glass windows are described and illustrated. E.B.H. 
Opal-flashed glasses. G. KOrrn. Ceram. Ind., 14 [5], 526-29 (1930).—For 
abstract see Ceram. Abs., 8 [11], 789 (1929). F.P.H. 
Famous French cathedral glass on exhibit at Toledo Museum. ANON. Amer. 
Glass Rev., 49 [29], 34 (1930)—The famous St. Bonitus’ Window, which was once in 
Chartres Cathedral, is now on exhibit at Toledo Museum. The glass was molded 
during the period of Chartres and critics place the value above the rubies it is said to 
resemble. It is composed of tiny pieces of pure colored crystals, principally red and 
blue. The design is unpainted except for the features of St. Bonitus. E.P.R. 
Fabrication of fine porcelain in Italy. C. F. Bonini. Corriere ceram., 10 [12], 
457-71 (1929); 11 [1], 3-19; [2], 71-81; [3], 103-13 (1930).—The history of the manu- 
facture of fine porcelain and its development in Venice, Romagna, Ferrara, Toscann, 
Lombardy, Piedmont, and Liguria is given. M.V.K. 
Royal Society of Arts competition of industrial designs. ANon. Chem. News, 140 
[3644], 99-100 (1930).—The Seventh Annual Open Competition of Industrial Designs 
was held at the Imperial Institute, South Kensington, London, in June, 1930. In the 
pottery section prizes were offered for models executed in fired pottery of a morning 
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tea set; an ornamental group of figures, animals, or birds for a narrow shelf or mantel- 
piece; and a commemorative plaque suitable as an award in the pottery and glass sec- 
tion of the Royal Society of Arts competition. In the glass section prizes were offered 
for designs for a perfumery bottle for high-class trade and a grapefruit glass. 
G.R.S. 
Exposition of Swedish arts and crafts. ANON. Amer. Traveler's Gaz., 80 [2], 20-21 
(1930).—For the summer of 1930 leading representatives of the Swedish industrial art 
movement have gathered under royal patronage to prepare an exposition in Stockhalm 
of modern Swedish arts and crafts and home industries. In the exhibits of 1930 there 
may be studied the styles of modern Swedish architecture and the practical and artistic 
uses of various mediums, wood, brick, granite, glass, and faience. Interior decoration 
offers a particularly rich field since it is in the development of artistic products in en- 
graved crystal glass, pewter, silver, ceramics, and decorative textiles that Swedish 
crafts and industries have won international fame. Illustrated. E.J.V. 
Lessons in design from ancient Mound Builders of Ohio. Fr.rx Payant. Design, 
31 [2], 22-25 (1930)—-The Mound Builders’ pottery exemplified feeling for simple dig- 
nity of form and clay technique in decoration. Illustrated. E.B.H. 
Cahokia mounds. WARREN K. MOOREHEAD AND Morris M. LEIGHTON. Univ. 
of Ill., Bull., 21 [6], 97 pp. (1923).—Types of Indian pottery are described and illus- 
trated. The mounds are located in southern IIl. A.J.M. 
Italian majolica. FRANK Davis. Jilus. London News, 176, 140 (1930).—The ex- 
hibition of the art of Italy held in London contained a very choice collection of ceramics. 
The first dated piece of majolica is 1475, and the finest period 1520 to 1560. Although 
Gubbio, Deruta, Padua, Castel Durante, and Caffagiolo produced identifiable ware, 
there are many which await attribution. Illustrated. H.H.S. 
Discoveries in Albania. FrEpERICO HALBHERR. Illus. London News, 176, 25 
(1930).—Excavations at Bouthrintos by the Italian mission under Ugolini have been 
remarkably rich in results. The terra cotta found includes statues, dedicatory inscrip- 
tions, and over 300 ex-votos. H.H.S. 
Design of primitive African pottery and textiles. CHARLES F. Ramus. Design, 32 
[1],2-7 (1930).—Contrasted with Greek pottery, African ware lacks refinement of shape 
and texture but has a rugged beauty in the contour and designs incised by scratching 
with a blunt instrument, or molded on the surfaces The designs are symbolic. Illus- 
trated. E.B.H. 
Tombs at Corinth. I. JosEPHINE PLATNER. Art and Archeology, 29 [5], 195-202 
(1930).—In the North Cemetery of Corinth in excavated graves were found large water 
jars having small geometric bowls as stoppers, assigned to the period succeeding the 
Mycenaean. In a large crater with linear motifs is seen the survival of geometric de- 
sign. At first only the lips of vases were decorated but later narrow parallel stripes 
on the body were adopted. This type is called Proto-Corinthian. The prosperity 
of Corinth is attributed to the earth and metal arts there. Excellent clay beds account 
for the ceramic industry. Illustrated. E.B.H. 
First excavation at Petra. AGNES-ETHEL Conway. Illus. London News, 176, 
160-61 (1930).—The Henry Mond expedition, under the direction of George Horsfield, 
to the ‘‘rose-red city,’’ has produced results of considerable interest. Among the pottery 
finds down to the Bronze Age were some peculiar to Petra, the saucers being of almost 
incredible thinness. The designs were not under classical influence; the Nabataeans 
* had their own culture. Illustrated. H.H.S. 
“Rhodian” (Turkish) and Persian pottery. FRANK Davis. Illus. London News, 
176, 180 (1930).—One result of the war has been to make the pottery of the provinces 
of the former Turkish Empire more accessible to study, The pottery known as Rhodian 
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is now proved to be Turkish, and the ware found in Sicily and called Siculo-Arabic is 
today definitely catalogued as Syrian. Persian ware and the influence of Persia on other 
ware are discussed. H.H.S. 
Chinese porcelain of 17th and 18th Centuries. FRANK Davis. [ilus. London News, 
176, 30 (1930).—An illustrated account is given of the later ceramic ware of China, 
which began with the fall of the Ming dynasty in 1644. Kang-hsi, famille noire, famille 
rose, and famille verte are described. H.H.S. 


BOOK 


National Museums and Galleries. Final Report, Part II of Royal Commission. 
H. M. Stationery Office, London, 1930. Price 2s. This volume comprises the con- 
clusions and recommendations relating to individual institutions. H.H.S. 


PATENTS 


Design for bottle. Paut B. THompson. U. S. 81,079, April 29, 1930; WaLTeEeR 
T. WALKER. U. S. 81,169, May 13, 1930; Car, A. PETERSEN. U. S. 81,202, May 20, 
1930. 

Design for jar. WALTER D. TEaGuE. U. S. 81,167, May 13, 1930; Samus. Ross. 
U. S. 81,207, May 20, 1930. 

Design for border strip for service ware. Henry A. Pickarp. U. S. 81,071, 
April 29, 1930. - 

Design for tumbler. Joun E. Marspen. U. S. 81,061, April 29, 1930. 

Design for goblet. O1tver S. ATTERHOLT. U. S. 81,121 and 81,122, May 13, 1930. 

Design for plate, etc. GEORGE WEspP. U. S. 81,170 and 81,171, May 13, 1930. 

Design for lavatory leg. Harry R. Trout. U.S. 81,034 and 81,035, April 22, 1930. 

Design for light-diffusing globe. Wm.1aM F. REED. U. S. 81,147, May 13, 1930. 

Design for statue. GrEorGES. Brusn. U. S. 81,176, May 20, 1930. 


Cement, Lime, and Plaster 


Use of aquagel in cement, mortar, and concrete. ANon. Pit and Quarry, 19 [13], 
72-75 (1930).—Aquagel as supplied to the building trade for incorporation into cement, 
mortar, or concrete is a grayish white powder. It is a silicate material similar in chemi- 
cal composition to Portland cement and forms a jelly-like mass when mixed with 25 
times its weight of water. This property and its affinity for cement are probably the 
reasons for its value in mortar and concrete. When a paste or slurry is made from ce- 
ment and water in the proportions usually required there is a segregation of the coarse 
particles of the ground cement clinker from the finer particles. This segregation in 
the cement paste is a cause of crazing, dusting, and hair-cracking of cement work. One 
of the purposes of aquagel is to preserve the uniformity of the composition of the ce- 
ment paste, thus improving strength and eliminating crazing, cracking, and dusting. 

E.P.R. 

Calculation of the compounds in Portland cement. R. H. Bocug. Ind. Eng. 
Chem. Anal. Ed., 1 [4], 192-97 (1929).—The bases for a calculation of the compounds 
present in Portland cement from chemical analyses are given. Arithmetical and dia- 
grammatical methods are given for such a calculation. The compounds considered 
are 4CaO-Al,O;-Fe:0;, 3CaO-Al,O;, 2CaO-SiO., 3CaO-SiO, uncombined MgO, uncom- 
bined CaO, and CaSO,. Other components than those included in these compounds 
are not at present considered as their forms of combination are not known. 

R.G.M. 
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Cement moduli. Hans Ktun,. Tonind.-Zig., 54 [23], 389-92 (1930).—For lack of 
definite knowledge concerning the chemical structure of Portland cements, a make- 
shift, the cement modulus, was adopted to establish at least a numerical relationship. 
The introduction of the hydraulic modulus by Michaelis was a great achievement as 
it furnished a definite basis for the manufacture of cement which had been more or 
less conjectural before that time. The hydraulic modulus is an incomplete expression 
for the lime content of acement. The most recent investigations show that the cement 
containing the greatest quantity of lime, which can be chemically combined with silicic 
acid, alumina, and iron oxide, is the best cement. The theoretical lime content car 
be expressed by the formula: CaO = 2.8SiO. + 1.65Al,0; + 0.7Fe.0; If one sup- 
poses that this is the theoretically highest possible lime content for a given quantity 
of silicic acid, alumina, and iron oxide, then the degree of lime saturation of a cement 
is obtained by comparing its actual lime content with the theoretical ‘“‘highest possible”’ 
lime content of the cement. Accordingly, for a given cement the degree of saturation 

CaO 

2.8SiO. + 1.65A1,0; + 0.7Fe,0; 
of this new consideration is clear if one realizes how meaningless is the standard specifi- 
cation that the hydraulic modulus of a Portland cement must be greater than 1.7. A 
cement richer in silicic acid than a cement with a hydraulic modulus 1.7 is of inferior 
quality. In cements poor in silicic acid, or cements with a high content of sesquioxides, 
especially when the sesquioxides consist mainly of iron oxides, the hydraulic modulus 
must be under 2.1 when rich in lime. ‘Tables are given which show that three cements, 
in spite of an equal hydraulic modulus, show a very different degree of saturation by 
lime. K. points out that in standard specifications the classification according to the 
hydraulic modulus should be discarded and-the classification according to the degree 
of saturation by lime adopted instead. The degree of saturation by lime in a Portland 
cement of at least 0.75 or 0.80 should be required. M.V.K. 

Durability of Portland cement. THappEUS MERRIMAN. Eng. News-Rec., 104, 
62 (1930).—A test is given for distinguishing between cements and for determining 
their relative qualities of permanence. The solubility of lime in sugar solution parallels 
the disintegration of the cement in sodium sulphate solutions. As the reaction is modi- 
fied by the effect of the dissolved lime, the sugar solution is first treated with a definite 
amount of lime. Titration with acid using methyl orange as an indicator shows a larger 
solution value than titration using phenolphthalein; the difference between the two 
values is a measure of the silica iron and alumina in the cement. This difference closely 
checks the disintegration behavior, and M. offers it as a test of the durability of the 
cement. The durability is also closely paralleled by the alumina content of the cement, 
satisfactory durability being shown when the alumina content was below 5.8%. 

W.L. 


Cement dermatitis, cause, and proper treatment. ANon. Pit and Quarry, 20 
[1], 61 (1930)—Workers engaged in handling Portland cement, both in cement mills 
and on construction and other work in which cement is used, sometimes suffer from 
skin burns and eruptions known as cement dermatitis. This condition is caused by 
the irritating effect of the lime which the cement contains, by the clogging of the pores 
of the skin by hardened particles of cement, and by the chafing and cutting action of 
the hard grains against the skin. The best method of preventing cement dermatitis 
is frequent bathing. It is also advisable to cover the hands and arms with a coating 
of a suitable ointment:to replace the oil in the skin and keep it from cracking. An 
ointment composed of 3 parts of vaseline to one part of lanoline is suggested. E.P.R. 

Effect of tannic acid on strength of Portland cement. F. Frew. Chem. Eng. Mining 
Rev. [Melbourne], 21, 441-43 (1929); reviewed in Pit and Quarry, 19 [5], 102 (1930).— 


by lime S can be expressed: S = The significance 
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Tannic acid was selected as the impurity in loam that causes harmful effects in the 
hardening of concrete. E.P.R. 
Cement specifications. ANon. Commercial Stand. Monthly, 6 [10], 320 (1930).— 
New tentative specifications for high early-strength Portland cement have recently 
been issued by the A.'S.T.M. The report of the committee transmitting the specifica- 
tion also embodied a number of proposed changes in the present standard specifica- 
tions for Portland cement. The changes are minimum tensile strength at 7 days from 
225 to 275 Ibs./sq. in. and the minimum tensile strength at 28 days from 325 to 350 
Ibs./sq. in. It is believed that these increased requirements are justified by the gen- 
erally higher strength of American Portland cements. E.J.V. 
International standard specifications for Portland cement. Part I. C. R. Puatz- 
MANN. Rock Prod., 31 [2], 97-100 (1928).—A review is given of present standards 
in vogue in 25 different countries. P. shows the need of international cement specifica- 
tions and the probable difficulties in formulating them. Tables showing the standard 
tests in the 25 countries are given. For Part II see Ceram. Abs., 9 [6], 410 (1930). 
W.W.M. 
Influence of the fineness of Portland cement on its properties. P. Friossorov. 
Tonind.-Zig., 53 [72], 1302-1304 (1929).—A succession of tests made with cements 
of different fineness for determining the influence of the fineness on the properties of 
Portland cements gave the following results: (1) An extreme fineness can reduce the 
tensile strength of a pure cement. (2) The coarse-grained fraction shows a slight 
activity at the beginning of hardening but after a longer time the activity increases 
considerably and approaches that of the finest fraction with regard to tensile strength. 
(3) The most favorable structure for cement grains in regard to tensile strength is ob- 
tained when 70% is fine. (4) The solidity of mortar 1:3, as well as the tensile strength 
and resistance to pressure, increases in accordance with the increase of the fineness of 
the cement, at least up to half a year of hardening time. M.V.K. 
Chemistry of the setting of Portland cement. C. J. VAN NIEUWENBURG. Gewa- 
pend Beton, 18, 1-6 (1929); reviewed in Pit and Quarry, 19 [13], 87 (1930).—The present 
sum of our knowledge of the setting of Portland cement and the views most commonly 
held today are reviewed. The little that is definitely known is that the aluminates 
are the first and the silicates the last to react; gels are formed either directly or via 
crystalline products; Ca(OH): is probably formed in crystalline form as a by-product. 
The varying views on the constitution of Portland cement clinker are summarized. 
E.P.R. 
Multistage process for firing Portland cement clinker. R. D. Prxe. Ind. Eng 
Chem., 22 [2], 148-52 (1930).—Some large scale experiments in multistage firing Port- 
land cement clinker as conducted by P. are described and the following proposed multi- 
stage combinations have been analyzed quantitatively: (1) one calciner in series with 
one rotary, with rotary gas to the calciner; (2) two calciners in parallel, each in series 
with one rotary, with rotary gas to the calciners; (3) two calciners in parallel, each in 
series with one rotary, but waste-heat gases to boiler and a potash recovery plant are 
included. The third arrangement is shown to be most efficient. The possibility of 
profitable collection of by-product potash by means of this arrangement is discussed 
in detail. R.G.M. 
Combination of lime with ingredients of argillaceous rock in progressive heating of 
raw cement mixture. HANs LoRENz AND Hans Ktur. Zement, 604-11 (1929); 
Pit and Quarry, 19 [4], 45-48; 20 [2], 87-88 (1930).—Chemical methods are employed 
in this investigation to arrive at a complete explanation of the chemical constitution 
of Portland cement. These methods were selected in preference to the mineralogical 
method, as the latter has failed to accomplish the desired result. It is pointed out 
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that the results gained from these investigations have not agreed with the experiences 
of practical cement chemistry. K. also points out that Portland cement does not 
consist of tricalcium silicate, dicalcium silicate, and tricalcium aluminate as the main 
ingredients according to American investigators. The work done by Janecke on the 
ternary system, lime-silica-alumina, is also reviewed. J. believes that the presence 
of janeckite in Portland cement is substantiated and that this compound plays an im- 
portant réle in the structural constitution of Portland cement clinker. L. and K. 
also call attention to the investigations carried out by Walter Dyckerhoff which have 
afforded some new and very valuable bases for solving the clinker problem. K. points 
out that when Dyckerhoff assumes alite to be a dicalcium silicate which has been en- 
riched with lime, the assumption is faulty from the standpoint of the practical cement 
chemist. New compounds of calcium silicates and calcium aluminates are formed 
during the heating of the raw cement mixture at very much lower temperatures than 
are required for the formation of these substances from their pure components. Monath 
has shown (see Ceram. Abs., 7 [10], 664 (1928)) that new calcium silicates and calcium 
aluminates are formed at a temperature of 730°C, and that these new compounds exist 
in appreciable amounts in the clinker at temperatures varying between 800°C and 850°C. 
L., under the direction of Kiihl, was assigned to the task of measuring the free lime in 
the clinker at different clinkering temperatures to obtain some information on the prog- 
ress of combination of the lime with the ingredients of the argillaceous rock, as this 
process actually takes place in heating the raw cement mixture in the cement kiln as 
it is used in the manufacture of Portland cement on a large scale. The method employed 
in this investigation together with the results and conclusions are described in detail. 
E.P.R. 


Testing and analyzing cements. Paut Ercunisse. Chim. & Ind., Special No., 
pp. 475-87 (Feb., 1929); reviewed in Pit and Quarry, 18 [12], 112 (1930).—E. considers 
that the evolution of methods for the testing and analysis of cements should be along 
the following lines: (1) Express the results of chemical analysis by a formula indi- 
cating the stoichiometrical relationships. (2) In regard to mechanical tests, use sand 
of definite size of grains, and make a more fluid mortar containing a little less sand 
than is used at present and exactly the amount of water theoretically required for setting, 
the mortar being prepared on a shaking table under specified conditions instead of being 
mixed by hand. (3) Study the reactivity by LeChatelier’s method. E.P.R. 


Disintegration of blast-furnace slags. Fritz HARTMANN AND ALMUTH LANGE. 
Stahl Eisen, 50 [16], 517-18 (1930).—For determining the disintegration of lime the 
ultra-violet light of a quartz lamp was used in which the presence of the decomposi- 
tion compound of y-2CaO-SiO, was recognized by a yellow glow. ‘The opinion is held 
that the disintegration of lime is caused by the transformation of 8-dicalcium silicates 
into y-form with a 10% increase in volume. Four groups of melts could be distin- 
guished: (1) melts without ingredients showing yellow glow, but brittle; (2) solid 
durable melts not showing the yellow glow; (3) melts with an average content of de- 
composition material showing the yellow glow, but which were solid; (4) melts which 
broke completely on cooling and showed a great quantity of yellow decomposition 
powder with the yellow glow. In another series of experiments the influence of heat 
treatment in relation to the chemical composition was tested. A greater content of 
manganese makes slags with a small content of lime brittle so that they break without 
decomposition of the lime. Raising the alumina content raises the limits of decompo- 
* sition to a higher lime content; alumina has a favorable effect on the structure of blast- 
furnace slags. Similar results were obtained with slag rich in magnesia which proved 
to be especially solid and tough. If the content of FeO is more than 10%, decompo- 
sition occurs without showing the yellow glow. Attempts were made to determine 
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whether a delayed decomposition can be artificially introduced or prevented. A series 
of samples were weathered in air, water, oxygen, and carbonic acid, but no further 
decomposition was observed. Attempts were made to accelerate the transformation 
by introducing the y-substance into slag suspected of decomposition, but were with- 
out results, even when carbonic acid snow was used as cooling agent. Changes in the 
structure of y-dicalcium silicates are brought about by heating to redness without a 
change of the Réntgen picture or the optical properties. Between 375° and 400° the 
glowing decomposition powder gives a white instead of a yellow glow under the quartz 
lamp, and between 400° and 1200° a light blue glow. The yeilow glow cannot be ob- 
tained again by cooling or by introducing the y-substance. It appears therefore that 
the yellow glow is not a property of pure y-2CaO-SiO, but is caused by the presence 
of impurities acquired while in the grate. Tests confirmed this, since a synthetically 
prepared 2CaO-SiO, did not glow. M.V.K. 
Chemical behavior of “‘Si-stoff,” trass, and kieselguhr in lime and cement mortars. 
P. MECKE. Tonind.-Zig., 54 [26], 444-46 (1930).—Calcium-sulpho-aluminates, lime 
silicates, and calcium aluminates are formed from “‘Si-stoff” and lime. M.V.K. 
Effect of free lime in clinker upon its strength-producing properties. Harowp H. 
STEINOUR AND HuBERT Woops. Rock Prod., 33 [9], 70-71 (1930).—Four cement 
mixes were made up and clinkered to give practically no free lime. The same mixes 
were also clinkered to give 1 to 2% free lime. Three 7- and 28-day compression tests 
were made on 1:3 standard sand mortars of all the cements. All cements passed the 
steam test, but those containing appreciable amounts of free lime were considerably 
weaker than those containing negligible amounts. Much of this effect is attributed 
to the decreased tricalcium silicate content. W.W.M. 
Breaking down of tricalcium silicate by heat. S. L. Meyers. Rock Prod., 33 
[8], 78-79 (1930).—As a result of tests, M. concludes that in powdered cements tri- 
calcium silicate reverts to ‘dicalcium silicate under the influence of heat, with a con- 
comitant liberation of free lime. None of the other major cement constituents exhibit 
this property. Clinkers or unground cement materials do not revert under the in- 
fluence of heat. Aged cements are more susceptible to heat reversion than fresh ce- 
ments. W.W.M. 


Expansion of hydraulic binding agents. Laruma. Rev. mat. constr. trav. pub., 243, 
441 (1929) and 244, 4 (1930); Rock Prod., 33 [7], 83 (1930).—L. discusses the theory 
of expansion of hydraulic binding agents and concludes that the swelling of the lime 
results in spontaneous powdering due to increase of the absolute volume of the solid 
phases during the reaction. The same phenomena is produced when a solid salt re- 
acts without previous solution with a saline solution to give a composition of little solu- 
bility. Such a reaction, if it takes place in the body of a mortar, results in forces of 
disintegration. From the special viewpoint of the theory of hydraulic binding agents, 
the chemical reactions which put solid salts into action and which give rise to the hy- 
drated little soluble salts, can be divided into two classes: (1) those reactions which 
occur with previous solution of the solid salts, those which cause the set and the harden- 
ing, or those which are favorable to the strength of the mortar; (2) reactions which 
occur without previous solution of the solid salts, those which cause the chemical disin- 
tegration with swelling or expansion of the mortars, or those which are unfavorable 
to their condition. For improving the condition of mortar, the reaction of the first 
class should be favored, and that of the second class should be suppressed. W.W.M. 

New method of dehydration. D. Batarev. Kolloid.-Z., 1, 63-70 (1929); Sprech- 
saal, 63 [13], 233 (1930).—B. endeavors to explain the contradictions in the results 
of different investigators concerning the dehydration of gypsum. Dehydration of the 
semihydrate follows neither pure hydrates (monovariant) nor pure zeolithic (bivariant), 
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but a combination of both. From the properties of these semihydrated dehydrations 
all the contradictions between the results concerning the dehydration of gypsum or 
semihydrate can be explained. M.V.K. 
Setting and hardening of cement. C. H. Descu. Cement and Cement Mfz., 3, 73 
(1930).—When water is added to a cement the cement particles become coated with 
a gelatinous layer in which small crystals subsequently appear. The hardness which 
results may be partly due to the interlacing of the crystals, but probably much more 
to the drying of the colloid mass. The products formed in the hydration of cement 
must vary in composition according to the proportions of the reacting substances. 
Finer grinding of the cement makes it possible for the reaction to proceed more rapidly 
and more completely. W.L. 
Use of calcium chloride or sodium chloride as a protection for mortar or concrete 
against frost. W.N.THomas. Dept. Sci. Ind. Research [London], Building Research, 
Special Rept., No. 14; reviewed in Engineering, 129, 237 (1930); see also Ceram. Abs., 


9 [5], 335 (1930). W.L. 
Anhydrite cement. P. P. Bupnrkorr. Reviewed in Pit and Quarry, 18 [12], 111 

(1930); for abstract see Ceram. Abs., 9 |3j, 155 (1930). E.P.R. 
Colloidal silica and lime. P. JoLrmpors AND L. CHassEvENT. Pit and Quarry, 18 

[12], 111 (1930); see Ceram. Abs., 9 [3], 154 (1930). E.P.R. 


Effect of fineness and composition on quantity of water in cement. Hans Kwa. 
Tonind.-Ztg., 53 [85], 1509-10; [86], 1527-29 (1929); Concrete, 36 [2], 111-16 (1930); 
for abstract see Ceram. Abs., 9 [3], 154 (1930). H.W.A. 

Influence of fluxing materials on grinding. ANon. Zement, 19 [5], 96 (1930); 
Rock Prod., 33 [9], 80 (1930).—The fluidity of cement slurry depends to a considerable 
degree upon the extent to which the raw materials can be disintegrated by washing. 
An investigation was made to determine the influence of electrolytes on the disintegra- 
tion rate of a mixture of marl and chalk in the wash mill. One drum received water 
without any electrolyte; the other drum received a 0.04 N Na,CO; and 0.1% molasses 
solution (based on the weight of the slurry). A screen analysis and an analysis by 
elutriation was then made in the Schoene apparatus. Electrolytes had an accelerating 
influence on the reduction in size of the raw material. The introduction of the elec- 
trolytes decreases the consumption of fuel, increases the output of the kiln, crushers, 
and pumps, and calls for smaller bins and tanks. W.W.M. 

Necessity of uniform feeding of dry pulverized materials. H. A. ScHAFFER. Con- 
crete, 36 [2], 107-108 (1930).—Improved methods of feeding pulverized coal should 
be applied to dry-ground raw materials in the manufacture of cement. Some of the 
evils of uneven feeding are discussed. H.W.A. 

Testing cement. G. HAEGERMANN. Cement and Cement Mfg., 3, 69 (1930).—The 
essential properties of cement are soundness, setting time, and strength; fineness, 
unit volume, and specific gravity are of less importance. The accelerated test for 
soundness is universally used, but experiments have proved that cement not comply- 
ing with the accelerated test may be sound in practice. The accelerated tests do not 
indicate expansion due to the presence of gypsum and should be supplemented by ob- 
servation of pats placed in cold water. Initial set indicates the beginning of the setting 
reaction but the final set merely represents an arbitrary degree of hardening of no special 
importance and should be replaced by a strength specification at an early age. Ten- 
sile and compressive tests indicate different qualities of the cement. Since tensile 
. Stresses are seldom met with in concrete structures, the true strength of mortars is 
best judged by its compressive strength. W.L. 

Essential properties of cement not yet guaranteed by the manufacturer. Orro 
GraF. Cement and Cement Mfg., 3, 30 (1930).—The testing of materials for standard 
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tests should be carried out so as to allow the results of the tests to be applied to actual 
practice. This requirement is not entirely met with cement. The compressive and 
tensile strengths are carried out on mortar specimens which are not a true indication 
of results to be obtained with concrete. They give no indication of volume changes, 
resistance to corroding agents, workability, or permeability. W.L. 
Physical properties of hydrated cements. R. E. Strapiinc. Cement and Cement 
Mfg., 3, 19 (1930).—Volume changes occurring in hydrated cement are discussed. 
Curves are given which show the relative expansion which takes place when previously 
dried specimens of various building materials are immersed in water. With neat ce- 
ment and cement mortars the expansion increases when increasing quantities of cement 
are used. With neat cement specimens of varying thickness the rate and extent of 
expansion when stored in water or contraction when stored in air decreases as the thick- 
ness of the specimen increases. These changes in length result in the formation of 
cracks in the neat cement, but such cracks are less noticeable in mortars and concrete. 
In the mortar the volume changes result in a concentration of stress around the inert 
particles, which leads to flow with a consequent release of stress. Failing release by 
this means, minute cracks are produced in the cement envelope around the inert par- 
ticles to allow the release of stress. If the stress is sufficiently great major cracking 


may occur even in the presence of inert aggregates. W.L. 
Cement moduli and quality factor. A. Nimsson. Pit and Quarry, 19 [9], 83 (1930); 
for abstract see Ceram. Abs., 9 [4], 255 (1930). E.P.R. 


Technologic information about gypsum and lime cements. A. J. Hoskin. Pit 
and Quarry, 20 [1], 39 (1930).—Treatise on the means of production of plaster of Paris. 
E.P.R. 
Use of gypsum waste products. P. P. BupNIKOFF AND W. M. Lecuojev. Ceramics 
and Glass, 5 [11], 432-35 (1929).—The great quantity of waste gypsum from ceramic 
industries can be utilized in various ways. After being fired the gypsum can be used 
for plastering or in the preparation of anhydrite cement. When waste gypsum is 
fired at 500° or 700° no catalyzers are necessary to aid the setting; such a cement has 
a shrinkage of 1 to 1.5%. The addition of catalyzers as 0.6% NaHSO, or 0.8% CuSO, 
prevents shrinkage and lowers the setting time. M.V.K. 
Recent progress and development in the gypsum industry in Canada. R. M. 
SANTMYERS. Pit and Quarry, 20 [1], 65-70 (1930); for abstract see Ceram. Abs., 8 
[12], 866 (1930). E.P.R. 
Gypsum as source of lime, cement, and other products. O. F. Honus. Pit and 
Quarry, 19 [11], 89 (1930); for abstract see Ceram. Abs., 9 [3], 157 (1930). E.P.R. 
Canada Gypsum and Alabastine, Ltd. Anon. Pit and Quarry, 18 [12], 87-94 
(1930).—The history of the gypsum indistry in the province of Ontario, Canada, dates 
back to 1822. The plant and its system of operation are described. The production 


includes calcined gypsum, gypsum blocks, and gypsum boards. E.P.R. 
Rotary kiln in cement manufacture. W. Gu.BertT. Cement and Cement Mfg., 3, 
41 (1930); for abstract see Ceram. Abs., 9 [6], 412 (1930). W.L. 


Waste heat in revolving kilns. Hans ENGEL. Tonind.-Ztg., 54 [24], 408-409 
(1930).—Meade found that 44% of heat is lost through the chimney, 19% for expelling 
water from the raw slip, and 10% by radiation. Attempts were made to reduce this 
waste by making the kiln longer, thus obtaining a greater surface of contact between 
the raw charge and the hot gases. The use of waste-heat boilers gave good results as 
about 160,000 cal. were reclaimed. The loss of heat for expelling water from the raw slip 
is reduced by the use of the filter method where the slip contains only 18 to 20% water 
on entering the kiln. This procedure works better if the slip is warmed to about 35°. 
It is the opinion of E. that revolving kilns should not be made longer. M.V.K. 


| 
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Waste heat from clinker in a revolving kiln and air for combustion. ANoNn. Tonind.- 
Ztg., 54 [21], 351-55 (1930)—-Diagrams show the waste heat recovered through pre- 
heating the air of combustion, in per cents of the total heat expenditure, together with 
the temperature of the air of combustion which can be obtained. Curves showing the 
quantity of air for different consumptions of heat and the heat content itself at different 
temperatures are given for more exact calculations. M.V.K. 

Operation of a modern shaft cement kiln. HAkGERMANN. Tonind.-Zig., 53 [70], 
1269-71 (1929)——The operation of a modern shaft kiln for firing cement can be out- 
lined in the following manner: The shaft kiln consists of a sheet metal shell with only 
one layer of refractory brick; ordinary fireclay brick in the zone of preparatory heating, 
and highly refractory brick in the vitrifying zone. H. gives a description of many 
patents for shaft kilns already in use. M.V.K. 

Heat balance of lime kilns in theory and practice. Fr. Lipinski. Tonind.-Zig., 
53 [5], 82 (1929); Rock Prod., 33 [4], 80-84 (1930).—The reaction CaCO; —> CaO + 
CO, is assumed to take place in the lime kiln. L. divides the kiln into three zones: 
cooling, dissociation, and preheating zones. He assumes certain existing conditions 
and calculates theoretically the following items: (1) Cooling zone: (a) heat given up 
by burned lime, (0) heat furnished by impurities (in lime), (c) nonsensible heat of drawn 
lime, (d) radiation losses in cooling zone; (2) Dissociation zone: (e) heat of dissocia- 
tion, (f) radiation losses in dissociation zone, (g) heat.lost by waste gases; (3) Pre- 
heating zone: (h) radiation losses in preheating zone, (f) heat losses by water evapora- 
tion, (k) heat transferred to impurities (in limestone), (J) sensible heat recovered from 
waste gases for preheating limestone. The effects of impurities in the limestone, mois- 
ture, and ash content of the fuel and excess combustion air, upon fuel consumption, 


HEAT BALANCE IN LIME KILN 


Heat expended (theoretical) 42,520 w.e. 
Radiation losses—dissociation zone 5,520 w.e. 
48,040 w.e. 
Heat reclaimed from burned lime 10,584 w.e. 
Heat reclaimed from impurities 550 w.e. 
11,134 w.e. 
Heat Losses 
Retained in lime 425 w.e. 
Cooling zone radiation 153 w.e. 578 w.e. 10,556 w.e. 
37,484 w.e. 
(This corresponds to 7.94 kg. coal having a net heat value of 4723 w.e. per kg.) 
Heat in waste gases 40,478 w.e. 
Heat Utilized 
Preheating limestone 18,520 w.e. 
Preheating impurities 558 w.e. 
Evaporation of water in stone : 3,200 w.e. 
Loss by radiation 1,675 w.e. 23,953 w.e. 
Loss by gases escaping from kiln at 414°C 16,525 w.e. 


are illustrated. The above fuel consumption corresponds to 15.87 kg. of 7000 w.e. 

‘coke per 100 kg. of 97% burned lime. The best large lime plants approach this figure. 
W.W.M. 

Portable concrete testing machine developed. ANon. Pit and Quarry, 20 [1], 64 

(1930).—Designed for testing concrete used in highway construction, a portable trans- 
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verse testing machine which weighs only about 40 Ibs., but is capable of exerting a force 
of 4000 Ibs., has been developed by Herman C. Berry in the engineering laboratories 
of the Towne Scientific School, Univ. of Pa. E.P.R. 
Recent developments in the Japanese Portland cement industry. Mrrzuzo Fuyjn. 
Paper No. 132 at World Eng. Congress, Tokyo; reviewed in Pit and Quarry, 20 
[1], 87-88 (1930).—In October, 1928, there were in operation 30 cement mills belong- 
ing to 15 companies, members of the Japanese Cement Alliance. The equipment of 
these plants is summarized. E.P.R. 


BOOKS 


Cement Handbook. (Zementkalendar 1930). Rriepert. Zement Verlag, Berlin. 
3.60 M. 400 pp. Z. angew. Chem., 43 [5], 119 (1930).—This handbook includes a 
discussion of the properties not only of all types of cement, but also gypsum and lime 
It contains a good-sized section on reinforced concrete. The book has been carefully 
prepared and gives a comprehensive review of the subject treated. L.T.B. 

Some Writers on Lime and Cement: From Cato to Present Time. C. SPACKMAN. 
Pp. xvii + 287. W. Heffer & Sons, Cambridge, 1929. In his preface, S. describes 
this volume as an outcome of a long life largely devoted to the chemistry and technology 
of lime and cement. His researches have given him a fairly intimate knowledge of 
written work on the subject, his own collection of which is a large one. ‘The writers’ 
names have been arranged in chronological order, and if he possesses their writings 
or has been able to refer to them, he has also indicated the nature of their contents. 
It is evident that the book in no way claims to be either a masterly review of the pon- 
derous and rapidly-increasing literature of the topic, or even a terse but comprehen- 
sive bibliography of important papers and sources, both of which are badly needed. 
Nevertheless, it is a little disappointing to find that S. has apparently been largely 
content with his own library, uniquely comprehensive though that may be. In a work 
dealing with the literature of cement ‘‘From Cato to the Present Time,” and dated 1929, 
one might expect to find some specific reference to the important modern work on the 
problem of free lime in Portland cement; to Bogue and the splendid work of the U. S. 
Bureau of Standards recently; to Thorvaldson, Griin, Guttmann, Endell, and to the 
work of Dykerhoff and others in Germany on the constitution of Portland cement. 
Yet an incautious reader of this volume might almost gather the impression that little 
or no progress has been made at all in post-bellum times. In the field of building lime, 
too, the activities of the U. S. National Lime Association’s research men and the im- 
portant recent papers of the Italian school are completely ignored. With these limi- 
tations, however, the book can be recommended as an interesting introduction to the 
earlier literature, and to the beginnings of the scientific study of building limes and 
calcareous cements. Six and one-half pages of “‘Definitions’’ and excellent name and 
subject indexes are included. (B.C.A.) 


PATENTS 


Artificial marble. JoHANN Knerrt. U. S. 1,755,399, April 22, 1930. Method of 
producing artificial marble, consisting in applying a glazing mass consisting of water, 
potassium carbonate, soda water glass, potassium sulphate, calcium phosphate, and 
a suitable coloring matter to the surface of a slab of material which can be ground, 
boiling the slab with the glazing mass m a bath composed of water, calcium carbonate, 
potassium chloride, magnesium chloride, calcium chloride, nitric acid, acetic acid, sul- 
phuric acid, sodium chloride, magnesium sulphate, and citric acid, at a temperature of 
100 to 110°C for about three hours, thereupon placing the slab in a cold bath consist- 
ing of water, caustic potash, soda lye, and alum for about three hours, then rinsing 
with water, drying, grinding, and polishing, as and for the purpose set forth. 


508 CERAMIC ABSTRACTS VoL. 9 


Ceramic material and binding agent. Vicror Moritz GoLpscHMIDT AND ROLF 
KNupDsEN. U. S. 1,756,786, April 29, 1930. Process of producing a building product 
including artificially produced magnesium orthosilicate comprising the steps of pro- 
ducing a mixture of substances comprising talcum and magnesium oxide and subject- 
ing the mixture to firing so adjusted as to temperature and duration as to result in the 
entire quantity of talcum and of magnesium oxide in the mixture entering into chemi- 
cal reaction with one another so as to form the magnesium orthosilicate Mg.SiO,. 

Method of making cementitious material of cellular texture. GrorGE BOOoLE 
Hinton. U. S. 1,756,789, April 29, 1930. Method of making a cellular fabric which 
comprises aerating and agitating a mixture of cement pulp and a frothing flotation 
reagent to form a froth of cement coated bubbles of small and substantially uniform 
size, incorporating in the froth bubbles of larger size, whereby the larger bubbles will 
be enveloped by the smaller bubbles, 

Production of phosphorus and alumina cement. RoserrSucuy.  U. S. 1,758,241, 
May 13, 1930. A process for the simultaneous production of phosphorus and alumina 
cement from natural calcium phosphates and bauxites, which comprises the steps of 
melting down under reducing conditions ferruginous bauxites with carbon sufficient 
to reduce the iron oxide and with calcium oxide in such quantities as to produce a slag 
containing calcium aluminate and alumina, tapping off separately the regulus of iron 
and the slag, mixing the slag with calcium phosphates and carbon and melting down 
the mixture to produce phosphorus, which distills off, and a molten slag which after 
cooling and grinding constitutes an alumina cement. 

Hydraulic cements. G. C. Marks. Brit. 326,612, May 7, 1930. Ina process for 
the manufacture of cement and sulphuric acid by burning in a rotary furnace a mixture 
of gypsum, clay, etc., and a reducing agent (e.g., carbon), the mixture is formed into 
granules, for example balls of 3 to 20 mm. diameter, to prevent the premature action 
of the oxygen of the air on the reducing agent. It is preferable to use more reducing 
agent than is theoretically needed. 

Plaster compositions. E.Josz. Brit. 326,625, May 7, 1930. A plaster composition 
is made by adding 0.6% by weight of powdered erythro dextrine and between 0.5 and 
1.2% of powdered sodium metaborate or sodium pentaborate to dehydrated calcium 
sulphate. Fillers, etc., such as wood pulp, fibrous materials, cork waste, sand, gravel, 
cement, coloring matter, etc., may be added. 


Enamel 


Stainless acid-resisting enamels. H.G. WoL_rram. Amer. Enameler, 2 [12], 6-8 
(1930).—Results of tests of Pemco stainless acid-resisting enamel are given. This 
enamel contains only 44% silica and therefore fires at a temperature no higher than 
ordinary sheet steel enamel. It was subjected to tests with every commonly known 
acid, and showed no effect whatever after 72 hours’ immersion. Pieces in use under 
trying conditions for three years have stood up perfectly. Under bending tests this 
enamel stood up better than ordinary shéet steel enamel and another stainless enamel 
of high silica content. Under impact test with a one pound hammer Pemco stainless 
enamel failed at 16 foot-pounds, as against 11.3 foot-pounds for ordinary sheet steel 
enamel. In the thermal tests this enamel withstood 11 boilings, while 10 boilings 
is considered satisfactory for good sheet steel enamel. J. N.U., Jr. 

Development of acid-resisting white sheet steel enamels. A. I. ANDREWs. Jour. 
Amer. Ceram. Soc., 13 [6], 411-26 (1930); for abstract see Ceram. Abs., 9 [3], 161 (1930). 

Cast iron for enameling. A. MULLER. Amer. Enameler, 3 [1], 3-4; [2], 7-8 
(1930); for abstract see Ceram. Abs., 9 [5], 336 (1930). J.N.U., JR. 
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Black edging. ANON. Amer. Enameler, 2 [12], 13 (1930).—Best method of black 
edging is to fire ground coat, then spray light coat of black edging and fire again. Pres- 
ent day demand for lower costs, however, demands application of black edging right 
on ground coat and firing it at the same time. Using the latter method requires a 
black somewhat harder than the ground coat so as not to fire through or change color. 
Black applied after the ground coat is applied should be of lower firing temperature 
than the ground coat. Following mill recipes recommended: for edging to be fired 
with the ground coat, 50 Ibs. ground coat frit, 50 Ibs. black edge frit, 5 Ibs. Vallen- 
der clay, 3 lbs. silica, and 2 lbs. black oxide. For black edging applied separately: 
100 Ibs. black edge frit, 4 lbs. Vallender clay, and 2 lbs. black oxide. Black oxides 
high in cobalt are found far superior in many ways to those high in manganese and 
chrome. J.N.U., Jr. 

Disintegration of iron. Wiii1am C. BoGcEeNnscnuutz. Amer. Enameler, 2 [12], 22 
(1930).—The process of the disintegration of iron under high temperature is described. 
Analyses of two samples of iron are given, one with a high disintegration point and 
the other with a lower. Irons which disintegrate at lower temperatures are found 
to give more trouble in enameling. J.N.U., Jr. 


Substituting granite for feldspar in ceramic paste. C. KosToMaror AND T Os- 
sapTtcHy. Ceramics and Glass, 5 [11], 4386 (1929).—Attempts made to substitute 
granite for feldspar in ceramic pastes proved to be successful. The granite was very 
finely ground and gave a body much more solid than the feldspar compound. More- 
over granite with a large content of mica and iron makes a very good ground coating 
for black, gray, brown, and yellow enamels. M.V.K. 


Enamel defects. Epwarp Ketcuem. Ceram. Ind., 14 [5], 548-52 (1930).—The 
following defects are discussed: (1) uneven draining, (2) borax spots, (3) blisters, (4) 
copperheads, (5) hairlines, (6) warping, (7) chipping, and (8) fishscaling. If the proper 
consistency tests are not applied, the enamel does not drain evenly. It is very difficult 
to judge the proper amount of enamel to apply to the ware and if consistent results 
are expected, the human factor should be eliminated. Borax spots are recognized 
in the finished enamel as a pit, containing at its center a small black dot, and can origi- 
nate from several different sources. There may be added to the slip an amount of 
borax in excess of that which the water can dissolve and which crystallizes out of solu- 
tion in a very short time. Crystallization of the borax can also be caused by allowing 
the slip to become too cold or by pouring hot borax solution into the slip without the 
proper amount of stirring. Improper cleaning of the ware or allowing the pickled 
ware to stand unprotected for several days is a common cause of blistering. Such 
things as grease, tobacco juice, etc., when splashed on the dried ware before it is fired, 
cause blisters in a spot formation. Allowing the ware to remain in the pickling acid 
too long will cause it to absorb a quantity of the hydrogen which is driven out during 
the subsequent ground coat fire, causing blisters. The use of impure water or chemi- 
cals during milling, since they often contain matter capable of producing blisters, is 
to be guarded against. Oftentimes enamel milled with distilled water will produce 
results far superior to those obtained with tap water. An excess of setting agents, 
especially soda ash, has been known to produc: blisters due to the liberation of carbon 
dioxide during firing. When there is exposed a tiny portion of the iron, it oxidizes 
during the firing and the oxide thus formed is dissolved by the enamel, causing a copper- 
head. The iron may become oxidized in several ways, or the oxide may be formed 
on the iron before firing. Copperheads are very difficult or even impossible to cover 
with the succeeding coats of enamel and are especially prominent with a white cover 
coat. Thin enamel and overfiring are the two most common causes of copperheads 
and a check on these operations usually locates the source of the trouble. Warping 
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is caused by almost the same things which cause hairlines, but the chief cause of warp- 
ing is probably firing the ware at too high a temperature. This causes buckling of 
the shape due to expansion and dents due to the marks of the firing points. Chipping 
usually results from the formation during dipping and draining of beads of enamel at 
the edges of the ware or other heavy spots in the enamel which break off after the ground 
coat is fired. Bending the fired enamel also causes it to crack and chip, especially 
when the enamel is heavy or underfired or when the bending occurs at the edge or 
corner of the ware. The formation of scale is the result of causes which are obvious 
and is nearly always easily remedied. Exposed metal during firing is the one main 
cause of this defect. The fact that the metal is exposed may be due to several things, 
chief of which is the rubbing-off of the dried enamel while the ware is being placed on 
the firing racks. The consensus of opinion seems to be that fishscaling is due to a dif- 
ference in the thermal expansion of the iron used for enameling purposes and the enamel 
which covers it. Rupture occurs when the enamel has not sufficient strength and 
elasticity, or when the bond between the enamel and the metal is not strong enough 
to withstand the strain produced by the difference in expansion of the two materials. 
F.P.H. 


So-called copperheads. ANON. Amer. Enameler, 3 [3], 7 (1930).—‘‘Copperheads”’ 
is a term given to a class of enameling flaws which really arise from different causes 
and therefore have different cures. These causes are (1) overpickling and insufficient 
neutralization resulting in rusty spots; (2) ground coats fired at too low a temperature; 
(3) misnamed copperheads which are small crater-like depressions, caused either by 
poor metal or poor quality ground-coat frits. _ In all cases a good grade of ground- 
coat frit is essential to avoid copperheading. J.N.U., Jr. 

Removing metal scale. ANON. Ceram. Ind., 14 [5], 552 (1930).—A firm in New 
England has perfected a method of removal of scale resulting from heat treating and 
hardening operations on metals, not only from flat surfaces but from such intricate 
machine parts as gears, shafts, etc., as well as from cutting tools, such as drills, taps, 
dies, cutters, and reamers. The scale is removed without in any way injuring the 
surface structure of the steel or metal part. The process is an electrochemical one, 
the descaling action being brought about by the generation of hydrogen on the work, 
at the same time protecting the work from hydrogen embrittlement or pitting by coat- 
ing the cleaned work by depositing a metal on it. This coating remains on the work, 
if it will not interfere with subsequent operations. It can easily be removed electrolyti- 
cally if found to be undesirable. This process makes it possible to do away with the 
handwork formerly necessary, like filing, sandblasting, scraping, and scratch brushing, 
and thus greatly reduces the labor cost. Further study is being made of the adapta- 
tion of this process to the special fields in the metal industry. It is expected that it 
will have very wide application. The process is said to be so simple that only a small 
installation is required embracing a motor-generator for the current and tanks in which 


the treatment is given. F.P.H. 
New cleaner developed. ANoNn. Ceram, Ind., 14 [5], 562 (1930); for abstract see 
Ceram. Abs., 9 [4], 265 (1930). F.P.H. 


Continuous equipment for porcelain enameling. S. M. SToLerR. Amer. Enameler, 
2 [12], 14-15 (1930).—As in other industries, continuous equipment in porcelain enamel- 
ing increases efficiency and decreases cost if not carried too far in cases of small produc- 
tion. Electrically heated furnaces have been found to be more efficient mechanically, 
thermally, and economically where the electricity rate is not prohibitively high. They 
also result in less rejects and spoiled pieces and stoppage than fuel-fired furnaces. 


J.N.U., JR. 
Atmospheric conditions of enameling furnaces. Louis Navias. Amer. Enameler, 
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2 [12], 3-5 (1930).—Two types of electric furnaces, the box or intermittent type and 
the continuous type were equipped with pyrometer holes and samples of the gas were 
taken at five minute intervals during firing. An Orsat type apparatus was used to de- 
termine amounts of CO,, CO, and O.; Ne being determined by difference. In both 
types of furnaces in the hot zones there was negligible CO and CO:, while there was 
approximately 79+% N2 and 20+% O, throughout the firing period. The high O, 
content indicates the thoroughly oxidizing conditions existing in both types of electri- 
cally heated furnaces. Testing pressure in the continuous furnace by means of a flame 
held at the pyrometer holes showed slight outward pressure at the hot zone, enough 
to keep the vapors from traveling up the incline into the hot zone. J.N.U., Jr. 
Continuous electric enameling furnace for resistors. ANON. Ceram. Ind., 14 
[5], 560 (1930).—A continuous electric furnace for making vitreous enameled resistors 
is in service in the plants of several manufacturers. The furnace has a nominal ca- 
pacity of 2500 finished resistors, each given two coats of enamel per 8 hr. day. This 
capacity is based on a resistor 1 in. in diameter and 4 in. long, weighing 3 ounces. For 
smaller resistors, the capacity would be greater. The apparatus requires only one 
unskilled operator for 1 to 3 furnaces. The power consumption is said to be low and 
the rejects are said to be reduced to a minimum. The heating cycle includes preheat- 
ing, firing, and slow cooling the resistors in separate automatically controlled zones. 
Variable speed drive and full automatic temperature control and recording instruments 
are included as standard equipment. The furnace is available in several standard 
sizes. F.P.H. 
Accurate control essential in operation of enameling furnace. F. J. WATSON. 
Fuels and Fur., 7 [5], 697-98 (1929).—W. states that the firing temperature, firing 
time, and speed at which enameled castings approach the maturing temperature of 
the enamel should be accurately controlled to insure high quality of the vitreous enamel 
finish on cast iron. W.W.M. 
Continuous operating, electrically heated enamel furnace. ANON. Glasiiitte, 60 
[3], 40-41 (1930).—Description of a furnace manufactured by the General Electric 
Co. L.T.B. 
Making refrigerators on conveyers. ANON. Jron Age, 125 [13], 928-29 (1930).— 
The assembly plant of the Leonard Refrigerator Co., Grand Rapids, Mich., is described. 
Enameling plant records. Harry C. Goupy, Sr. Amer. Enameler, 2 [12], 9-12 
(1930).—By installing the following system of reports, the superintendent can tell 
readily what is going on in his plant, what per cent of rejects there are, and what opera- 
tion is causing these rejects and trouble: (1) a time sheet to be filled out by each opera- 
tor showing number of pieces, kind of pieces, and time required; (2) sheet made out 
by inspector showing number and kinds of raw castings after sandblasting, together 
with number of rejects of each operator, from which weight can be figured; (3) complete 
record of accepted ware; (4) inspectors’ report of complete data of each piece rejected; 
and (5) report of sheet and cast iron put into work. This system will increase efficiency 
and decrease waste. J.N.U., JR. 
Lowering costs of enameled ware. H.G. WoirramM. Amer. Enameler, 3 (2), 3-4 
(1930).—It is not good business practice to lower costs by substituting inferior ma- 
terials. ‘The cost of frit is always a very small proportion of the total cost of an article. 
Good frit is essential for a good product, and can be had at perfectly fair prices. Ab- 
stract is given of an article in Emailletechnische Monats-Blatter, 5, 103 (1929) describ- 
ing proper thickness and coating for white enamels. J.N.U., JR. 
Meeting modern enamel requirements. Ricuarp H. TORK. Amer. Enameler, 3 
[3], 3-4 (1930).—Modern demands require designs which are often difficult to enamel. 
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These designs are dictated by the consumer and methods must be devised to enamel 
them satisfactorily. Bright colors also must be produced. A résumé is given of some 
of the recent achievements in making enamels to meet these requirements. J.N.U., JR. 
Does the modern enameler lack initiative? H. R. SPENCER. Ceram. Ind., 14 
[5], 554 (1930). F.P.H. 
PATENT 


Production of molten liquid, coats of enamel, glass, etc., by spraying upon metal, 
stone, etc. AuGustT Pann. U. S. 1,756,381, April 29, 1930. Apparatus of the class 
described, comprising a container, a duct to discharge powder from the container, the 
duct having an intake end at an elevated point in the container and above the level 
of the powdered material in the container, a burner tube in which the discharge end 
of the first named duct is arranged, the burner tube having a gas intake and also having 
a discharge opening, a duct for compressed air leading to the lower portion of the con- 
tainer and provided with a controlling valve, a duct in the burner tube arranged around 
and spaced from the discharge portion of the first named duct and a duct for com- 
pressed air leading to the inner end of the last named duct, the discharge ends of the 
last named duct and of the powder discharge duct being opposite the discharge, burner 
opening, of the burner tube. 


Glass 


Devitrification of glass: (1) Relative stabilities of different glasses; (2) Time- 
temperature curves of visible devitrification; (3) Proposed classification of glasses. 
C. W. PARMELEE AND A. J. Monack. Jour. Soc. Glass Tech., 13 [52], 322-36 (1929).— 
Thermal treatments of a number of glasses were obtained by heating glasses in small 
crucibles until fluid and then slowly cooling for 12 to 15 hours. The glasses were ex- 
amined microscopically for the presence of crystals. Time-temperature curves were 
obtained from the results of heating small samples of glass wrapped in platinum foil. 
After heating for different intervals of time the samples were quenched and examined 
with the microscope for the presence of crystals. Curves were plotted for the follow- 
ing kinds of glasses, (1) light flint optical, (2) plate, and (3) wire. A proposed devitrifi- 


A 
cation constant, V, can be obtained from the equation V = Pon where A = the area 
ax 


of the rectangle remaining outside of the time-temperature curve, a = the linear mea- 
surement in cm. of 100° on the temperature axis, ) = similar measurement of 1 ‘hour 
on the time axis. Glasses were classified as follows: I, those having devitrification 
constants of 12 or less, II, those having constants greater than 12 and less than 30, 
and III, those having constants greater than 30. It was found that electric light bulb 
glass, bottle, two flint optical, crown optical, and zinc oxide glasses were very stable. 
Fourcault process window glass, wire glass, light barium crown optical, and plate glasses 
devitrified. Pyrex devitrified almost completely with only one heat treatment. Soda- 
lime glasses which devitrified below 1000° contained crystals of sodium calcium sili- 
cate. Crystals of tridymite and cristobalite were also found. Light flint and light 
barium crown optical glasses gave crystals of barium disilicate if heated for a rather 
long time. Tridymite and cristobalite were deposited in Pyrex. G.R.S. 
Reduction of glasses in hydrogen. J. T. RANDALL AND R. E. LEEps. Jour. Soc. 
Glass Tech., 13 [49], 16-19 (1929).—Glasses in the form of short rods were heated in 
a Glay boat in an atmosphere of dry hydrogen for half an hour. The temperature range 
was from 500 to 1200°. Pure soda-lime-silica glasses suffered no change but glasses 
containing arsenious, lead, or ferric oxides were easily reduced. Figures are given 
showing the effects of heat treatment in hydrogen. The surface of a glass of high arsenic 
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content was pitted with large craters or burst bubbles. This suggests that the reac- 
tion goes on in the interior and the crater-like appearance would be explained by the 
high vapor pressure of the reduced oxide at 1000°. Tests were made on glasses contain- 
ing appreciable quantities of ferric oxide. Reduction of ferric oxide in soda-lime- 
silica glasses will only cause slight changes in color. The experiments described give 
useful indications as to the impurities in the glass. The method has the advantage of 
speed, and the changes in color produced by different impurities are so well marked 
that they can easily be distinguished with a little experience. G.R.S. 


Composition of glass used in mechanical processes of manufacture of window glass. 
II. Determination of chemical resistance. Maurice Scony. Rev. belge. ind. ver- 
riéres, 1, 26-28 (1930).—The chemical resistance depends upon three factors: (1) com- 
pounds formed in the glass, (2) affinity of the oxides for water and their solubility in 
water, and (3) proportions of the different oxides present in the glass. The affinities 
of the different oxides for water are arranged in decreasing order as follows: potassium, 
sodium, barium, strontium, boric, calcium, lead, magnesium, zinc, and silica. The 
hydrolytic classification of Mylius and Forster is given. The formula of Tscheuschner 
may be written Z = K (X? + 1) when the alkaline earth oxides are in unity. Z is the 
molecular proportion of SiO., X is the molecular proportion of alkalis, and K is a con- 
stant here taken equal to 3. For glasses of good resistance to chemical action the dif- 
ference between Z from the above formula and that calculated from the chemical analysis 
should be less than 1, for glasses of medium resistance it should be between 1 and 3, 
and for poor glasses it is greater than 3. S. introduces a coefficient of alterability and 
defines it as the square of the ratio of soda to alkaline earths and designates this ratio 
as a. He proposes an analytic classification as follows: Class I. Good glasses with 
aless than 1.5; ClassII. Medium glasses, with a between 1.5 and 2; ClassIII. Poor 
glasses, with @ greater than 2. This classification holds only for glasses with silica 
percentages between 70 and 72%. For Part I see Ceram. Abs., 9 [6], 419 (1930). 

A.J.M. 


Beryllium glass. II. Potassium-beryllium series. Cur FANG LAI AND ALEXANDER 
SILVERMAN. Jour. Amer. Ceram. Soc., 13 [6], 393-98 (1930); for abstract see Ceram. 
Abs., 9 [3], 167 (1930). 

Theory of the strength of thermally toughened glass. J. T. LitTLeTon, JR., AND 
F. W. Preston. Jour. Soc. Glass Tech., 13 [52], 336-49 (1929); Chem. News, 140 
[3640], 45 (1930).—Poorly annealed or ‘‘toughened”’ glass has its outer layers in com- 
pression and inner in tension. Such glass becomes weak if any part of the interior 
zone of tension reaches the surface, which is difficult to prevent in any but the simplest 
shapes of glass articles. In rods, where it is easy to control the distribution of ther- 
mal stresses, it was found that some are weaker and others stronger than well-annealed 
specimens. This has been called ‘“‘negative hardening’’ and can be explained in terms 
of a purely mechanical nature. Equations derived from compression and tension in 
glass rods show that compression at the surface is equal to the tension at the center, 
while for a flat sheet of glass compression at the surface is equal to twice the tension 
at the center. The distribution is taken to be parabolic but observations showed 
that it was not regularly so. In considering the nature of glass fracture, the fracture 
will seek for its point of origin some discontinuity of structure that partakes of the 
nature of a crosswise fissure which is a microscopic or submicroscopic object. Flaws 
in the interior would need twice as much effort to extend them as would a flaw in the 
surface. Well-annealed specimens of glass when etched with HF are strengthened by 
removing a coating of defective strength. Theoretically there is an optimum heat 
treatment, producing an optimum strain, which is such that when a mechanical pull 
is applied, the limiting strength of the interior and of the surface is reached simultane- 


* 
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ously. With more severe heat treatment the glass is weakened and made brittle, 
while if less severe, the full strength is not developed. Optimum heat treatment intro- 
duces at the center a ‘‘thermal’’ stress equal to one-half the ordinary breaking strength 
of the glass. Glass is usually tested by placing a lath over two supports near its ends 
and bending it till it breaks. The stress is a compression in the upper fibers and a ten- 
sion in the lower fibers. The maximum tension occurs in the lower surface and under 
the point where the load is applied. The break should occur at this point, but very 
commonly it is rather distant. If theory obtained from a mathematical study were 
strictly valid, the best possible heat treatment that could be given glass would make 
it about 3.4 times as strong as well-annealed glass. In practice, glass is commonly 
broken by getting hit and not by getting bent. Under impact two new sets of stresses 
appear, (1) vibrating stresses and (2) bearing stresses. Theoretical curve is given 
for the strength of strained glass as deduced on the basis of the present paper. This 
is followed by a series of curves obtained from experimental results. G.R:S. 


Influence of addition of small quantities of alkaline salts on ease of melting and 
on working properties of soda-lime-silica glasses prepared from cullet. F.W. Hopkin, 
W. E. S. Turner, ano F. Winks. Jour. Soc. Glass Tech., 13 [49], 47-57 (1929).— 
Manufacturers realize the benefit resulting from the practice of melting a small quan- 
tity of alkaline salts with glass produced otherwise entirely from cullet. Since the 
effect is not understood a series of studies were carried out with cullet melted with small 
quantities of sodium carbonate, sodium sulphate, sodium nitrate, or borax. The com- 
position of the cullet prepared in two separate stocks was as follows: SiO, 75.79, Al,O; 
0.35, Fe:O; 0.06, CaO 9.78, and Na,O 14.05. The amounts of alkaline salts used were 
1%, 2%, and 2.5%. The melting temperature was 1400° and the time of melting 
was 21 to 22 hrs. A table giving the actual and calculated compositions of the result- 
ing glasses shows that the variation is small. Some salt-cake was lost by volatiliza- 
tion. The order of increasing corrosion on the containing vessel was carbonate, borax 
nitrate, and sulphate. The most effective salt as far as melting and refining were con- 
cerned was sodium carbonate. The salt-cake glass, when no carbon was used, de- 
veloped boil at the end of the founding period, when working out was begun. Pro- 
nounced effects were noted on working properties. Soda ash made softer glass than 
that produced from cullet alone. Salt-cake additions increased the viscosity of the 
glass and caused it to set more rapidly. Thick viscous lumps and waves in the glass 
resulted from alumina dissolved from the pot. These glasses were generally inferior 
to the soda glasses. Sodium nitrate additions caused extreme mobility, the working 
properties being less desirable than with soda ash glass. Borax caused a slight skin 
to appear on the glass, and an increase in the hardness of the glass. The most effective 
salt in producing easy melting and refining combined with good working properties 
and the least corrosive was sodium carbonate, with borax coming next in order. All 
glasses made from cullet with small additions of salts became plain before any glass 
prepared from a mixture of batch with cullet. These glasses had a longer working 
range and were slower in setting than those made from batch and cullet. G.R.S. 


Note on the viscosity of some glasses of abnormal working properties. S. ENGLISH 
AND W.E.S. Turner. Jour. Soc. Glass Téth., 13 [49], 70-76 (1929).—Glasses of the 
same composition show different working properties and rates of setting according to the 
way in which they are prepared, the proportions of cullet used, the amount of moisture 
in the raw materials, and the coarseness of the limestone used. Such effects are un- 
accounted for. The effect of continued heating on a glass having the composition 
SiO, 72.05, Al,O; 6.85, Na,O 20.62, CaO, and Fe,O; 0.20, was reported. After measur- 
ing the viscosity between 1390° and 730° the temperature was once more raised to and 
maintained at 1200° for 20 hrs. and the viscosity again measured. On repeating these 
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observations no differences in viscosity values were obtained. The variation in vis- 
cosity near the annealing temperature of a set of soda-lime glasses was tested. Lime- 
stone in different gradings was introduced into the batches. The larger the grain size 
of the limestone the greater the viscosity and rate of setting of glass. A second series 
of potash-lead oxide-silica glasses in which the moisture content of the batches varied 
showed an increase in working viscosity and rate of setting with increasing moisture. 
Rate of extension and mobility were determined by using rods heated in an electrical 
tube furnace. Some divergence was noted with the lead oxide glasses but the greatest 
viscosity as measured by this method was associated with the glass having the lowest 
working viscosity as measured by the process of practical glass manipulation. 
G.R.S. 
Effect on properties of soda-lime-silica glass of continued remelting in platinum. 
V. Dimsiesy, H. W. Howss, W. E. S. TuRNeR, ANDF. Winks. Jour. Soc. Glass Tech., 
13 [52], 304-21 (1929).—TThe authors were concerned with answers to two questions, 
(1) the changes in chemical composition and (2) in physical properties as the result 
of the repeated melting at 1400° of a soda-lime-silica glass. Because of the limited 
quantity of glass which would be obtained, the range of physical tests to be applied 
was limited to the annealing temperature by two methods, the optical and the ther- 
mal expansion, the density (by two methods) and the rate of thermal expansion over 
the temperature range from the ordinary temperature to the softening point. The 
glass composition chosen for the experiments was, 73% SiOz, 9% CaO, and 17% Na,O. 
Three series of melts were carried out, the last being the most important. The glasses 
were melted nine times for 20 hrs. each and drawn into rods after each remelting. Re- 
sults showed (1) the only change in composition was a slight tendency for the alkali 
content to fall. (2) This loss of alkali became practically negligible when the glass 
was heated for 180 hrs. at 1400° in an electric furnace having a comparatively still 
atmosphere. (3) No appreciable change occurred in the annealing temperature or 
density and but very slight change in thermal expansion. G.R.S. 


Experiments on the remelting of glasses of abnormal working properties. Mrs. 
G. A. Green, F. W. Hopkin, anp W.E.S. Turner. Jour. Soc. Glass Tech., 13 [49], 
64-70 (1929).—Tests were made to determine if crushing and remelting would over- 
come the unsatisfactory character of glass resulting in (1) using wet batch, (2) using 
coarse-grained limestone in batch, and (3) remelting cullet without small additions 
of an alkaline salt. The original batch used was sand 1000, soda ash 325, and lime- 
stone 228. In the first and second series of tests, wet batches were employed, while 
in the third, limestone coarser than 30-mesh was used. Cullet from the above batches 
was prepared by heating to 1400°, the founding period being from 21 to 22 hrs. The 
crushed cullet thus made was remelted alone and also with an addition of 2% sodium 
sulphate containing 5% of its weight in carbon. Remelting cullet from wet batches 
produced homogeneous glass, but its viscosity and rate of setting are still high. Analysis 
showed practically no change in composition. Additions of sodium sulphate to the 
cullet produced less viscous glass which set less quickly than the original glass from 
batch. In melting the batch containing coarse limestone, scummy and stony glass 
resulted, having a high viscosity. This cullet when crushed and remelted alone pro- 
duced an easier working glass than the original. Additions of sodium sulphate pro- 
duced an easy-working glass which was less viscous and slower setting than either the 
original or the remelted glass. G.R.S. 

Influence of cullet on physico-chemical properties of glass. M.A. BEsBoRODOv. 
Ceramics and Glass, 5 [10], 361-62 (1929).—B. gives a description of tests and the re- 
sults obtained: (1) The quantity of cullet in the batch has practically no influence 
on ejther the chemical composition, coefficient of expansion, or chemical stability of 


516 CERAMIC ABSTRACTS VoL. 9 


the glass. (2) The content of cullet in the batch apparently affects the thermal sta- 
bility of the glass. (3) It increases the tenacity of the glass. (4) When working 
on automatic machines a glass must be used in which the quantity of cullet has been 
carefully determined. M.V.K. 
Additional note on the analysis of glasses containing phosphate. J. D. Cauwoop, 
J. H. Davipson, AND VIOLET DimBLEBy. Jour. Soc. Glass Tech., 13 [52], 270-79 
(1929).—The removal of P.O; by means of silver carbonate and silver nitrate was not 
satisfactory in the case of a complex glass containing P.O; in amount of 5% or more. 
Tests were carried out in the laboratories at Sheffield and Canning Town in order to 
determine the conditions under which the method breaks down and to work out a pro- 
cedure of more general application. Results of tests on the accuracy of the former 
methods are shown. The method of removing the P.O; by means of ammonium molyb- 
date, followed by removal of the excess molybdenum by lead acetate or nitrate and re- 
moval of excess lead by hydrogen sulphide appears to give satisfactory results under 
suitable conditions. The following suggestions are made for suitable procedures in 
certain cases. (1) In simple glasses free from lead and barium, the lead molybdate 
can be suitably precipitated in the presence of acetic acid providing the content of 
Fe,0; + Al,O; does not exceed 6 to 7%. (2) In glasses containing considerable pro- 
portions of iron and aluminum, hydrochloric acid should be used instead of acetic. 
(3) Complex glasses containing lead and barium should be treated with hydrochloric 
acid instead of acetic. An alternate method for the removal of molybdenum as sul- 
phide, and one for the rapid determination of calcium are given. See also Ceram. Abs., 
8 [1], 22 (1929). G.R.S. 
Influence of manganese oxide on some properties of glass. A. A. CuILps, VIOLET 
Dims.Lesy, F. WINKS, AND W. E. S. TuRNER: Chem. News, 140 [3643], 92 (1930). 
G.R.S. 
Effect of the solution of alkalis from glass containers on the rate of dissociation of 
hydrogen peroxide. ANON. Glas/iiitte, 60 [3], 39 (1930).—The rate of dissociation of 
hydrogen peroxide was determined by measuring the oxygen pressure formed in a glass 
container. No appreciable pressure could be detected at the end of a month in con- 
tainers of Jena and Murano glass. L.T.B. 
Velocity of crystallization in soda-lime-silica glasses. E. ZScHIMMER. Jour. Soc. 
Glass Tech., 13 [49], 76-85 (1929); for abstract see Ceram. Abs., 8 [8], 568 (1929). 
G.R.S. 
Rate of crystal growth in technical soda-lime-silica glasses. Apo.F DIETZEL. 
Glass Ind., 11 [5], 106-13 (1930); translated by K. H. Lunde and F. W. Preston from 
Sprechsaal, (1929); see also Ceram. Abs., 8 [12], 871-72 (1929). E.J.V. 
Velocity of crystallization in soda-lime-silica glasses. K. TABATA AND E. ZscuIM- 
MER. Jour. Soc. Glass Tech., 13 [52], 350-51 (1929).—T. suggests that for a better 
understanding of the influence of surfaces on the devitrification of glass as reported by 
Z., additional experiments are desirable. Z. replies that data on this point can be found 
in a paper entitled ‘““The temperature-time curves of visible devitrification in soda- 
lime-silica glass.’’ Sprechsaal, 58, 110 (1927); see also Ceram. Abs., 8 [8], 568 (1929). 
G.R.S. 


Accelerating the fusion of glass. I. I. Kiratcoropsxy. Ceramics and Glass, 5 
[10], 362-64 (1929).—The significance of accelerating the fusion of glass is discussed 
and tests made abroad by different investigators are outlined. M.V.K. 

Strength of glass containing cracks. L. H. MImLuicaNn. Jour. Soc. Glass Tech., 13 
[52], 351-60 (1929); Chem. News, 140 [3640], 46 (1930).—Experiments were made 
to study the travel of cracks through glass. Small glass bars were prepared from win- 
dow glass which were marked across the center with a transverse scratch. Bars were 
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subjected to atmospheres of different types or were wetted with various liquids and the 
conditions of time and load under which they would break were studied. Microscopic 
examinations were made using ordinary and polarized light. Results showed (1) the 
presence of water in cracks reduced the strength by about 20%; (2) exposure in air 
saturated with water vapor reduced the strength considerably; (3) bars wetted and 
then redried before testing regained slightly more than their original strength; (4) 
air saturated with vapor of absolute alcohol produced an effect similar to that of air 
saturated with water vapor; (5) the presence of dry paraffin oil in the crack increased 
the strength by about 20%; (6) wetting the crack with a dilute solution of sodium 
silicate followed by drying increased the strength by about 20%; (7) the effect of water 
in decreasing the strength, and of dry paraffin oil in increasing the strength, was prac- 
tically instantaneous, and these effects are thought to be physical rather than chemi- 
cal in nature. G.R.S. 
Further note on the fracture systems of glass. F. W. Preston. Jour. Soc. Glass 
Tech., 13 [49], 3-15 (1929).—When trouble is experienced in annealing large flat sheets 
of plate or wire glass, causing breakage in grinding, polishing, or glazing, there is a de- 
ceptive similarity between two sorts of radiating fissures. If confused, efforts to cure 
the trouble may result in making the glass worse rather than better. The name “‘radi- 
ant’’ was given to the point from which a number of radiating fissures arise by multi- 
furcation. The kinds of fissures produced in circular disks of glass are considered. 
In heating the central portion of a disk while the outer rim is cold, the fissure opens 
at the boundary between the hot and cold areas, runs in a radial direction, and forms 
a second radiant on the other side. The stresses are the same as if a central hole had 
been cut in the disk and into the hole an oversized bung had been driven. The greatest 
tension occurs at the boundary between the bung and the rim. Diagrams are given 
showing the relation between the tension in the circumferential direction and the com- 
pression in the radial direction. When the heated spot is large, extending nearly to 
the edge, the fissure will open at the extreme edge, the crack will fork, forming a true 
radiant of little explosive violence. P. discussed Guthrie’s observations on the re- 
markable symmetry of these cracks. Cases are considered where the center of the 
glass disks are cold so that they tend to contract. Fissures will open in the central 
part, and will fork into two radiants close together. When the central chilled area is 
large, failure takes place under the tangential tension as before and the initial crack opens 
very close to the center of the plate, resulting in an explosive collapse with two radiants 
very close together. In rare cases the crack is a circumferential one. Superficially 
this sort of fracture is very similar to that produced by the bung-in-the-hole arrange- 
ment. Exactly opposite causes seem to produce very similar effects. A fracture of a 
radiating type, called a “‘tree’’ crack, may arise in any one of four conditions. (1) 
There may be a small bursting area in the center of the plate. The fracture is then a 
double tree with radiants well separated. (2) There may be a large bursting area 
in the center. The fracture then enters from the edge. (3) There may be a small 
contracting area at the center. If this breaks at all it will probably form two radiants 
close together. (4) There may be a large contracting area. If this forms a radiating 
fracture, it will tend to resemble (3) only with more devastating results. (2) is rare 
in commercial glass, and is easily recognized. (1) and (3) arising from opposite causes 
are similar in appearance. In the annealing leer, the center of the plate cools before 
or after the edges. If it cools last, the fissure starts near the center and takes the form 
of two trees, base to base. If the center cools first, the plate will vent from the edge 
when the cool center is large, but when it is small, the result will be a forked crack in 
the form of a double tree, with two well separated radiants. Polariscopes will not 
show whether the stress is due to compression or to tension. G.R.S. 


. 
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Defects in glass: lack of homogeneity. C.J. Peppie. Rev. belge. ind. verriéres, 1, 
31-32 (1930).—Reprinted from Peddle’s ‘“‘Defects in Glass.” A.J.M. 

Study of the devitrification of glass. I. I. Krratcoropsky. Jour. Soc. Glass Tech., 
13 [51], 219-29 (1929); for abstract see Ceram. Abs., 8 [8], 569 (1929). G.R.S. 

Photoelastic properties of glass. F.C. Harris. Jour. Soc. Glass Tech., 13 [51], 


213-19 (1929); for abstract see Ceram. Abs., 8 [10], 718 (1929). G.R.S. 
Physical properties of soda-silica glasses. I. Thermal expansion. W. E. S. 
TURNER AND F. Winks. Chem. News, 140 [3643], 92-93 (1930). G.R.S. 


Gases in glass. Part II. Gas and moisture content of glasses. A. BECKER AND 
H. SALMANG (translated by H. W. Howes). Jour. Soc. Glass Tech., 13 [49], 98-111 


(1929); for abstract see Ceram. Abs., 8 [9], 643 (1929). G.R:S. 
Note on formation of sodium sulphate in glass tank furnaces. W. E. S. TURNER. 
Chem. News, 140 [3643], 92 (1930). G.R.S. 


Silver galvanized glass. Wo.LFGANG GREISER. Glashiitte, 60 [16], 260-61(1930).— 
G. discusses some of the properties which a glass should possess in order to silver it 
properly. L.T3B. 
Sediments in regenerators and waste-gas conduits in glass-melting furnaces. 
F. H. ZscuHacke. Sprechsaal, 63 [11], 192-94; [12], 210-11; [13], 225-27; [14], 
247-50 (1930)—The sediments deposited in the chambers and waste-gas conduits 
are among the most annoying phenomena which appear in regenerators of glass-melt- 
ing furnaces. Their origin is not yet completely explained. A succession of samples 
of chamber and conduit sediments were chemically and mineralogically examined. 
The results of tests showed that volatilization and the converting into dust of frits 
are important causes of the sediments. Which of these two processes is the greater 
factor is not clearly determined. As large quantities of amorphous SiO, were detected 
the volatilization of SiO. was assumed. The process can be explained by the influence 
of Hz (Wartenberg) and HCl or NaCl (Grosse) on SiO:. M.V.K. 
Heat-resisting steels with special reference to their application in the glass industry. 
R. J. Sarjant. Jour. Soc. Glass Tech., 13 [50], 167-82 (1929); for abstract see Ceram. 
Abs., 8 [5], 351 (1929). , G.R.S. 
Bending of glass tubes. RayLeicH. Glass Ind., 11 [5], 105 (1930); reprinted from 
Nature.—A glass rod about */,, in. in diameter was laid across two nails about 1 m. 
apart and loaded at the middle with 300 grams, and readings of the height of the mid- 
point taken over a period of seven years. The results show that glass of mature age 
does not bend under its own weight. E.J.V. 
Perfecting the Fourcault process. ANON. Rev. belge. ind. verriéres, 1, 33 (1930).— 
Drawings show the new invention which is designed to prevent ruptures of the sides 


of the sheet. A.J.M. 
Plate-glass manufacture by the continuous process. C. W. Avery. Mech. Eng., 
52 [2], 171 (1930); for abstract see Ceram. Abs., 9 [3], 172 (1930). H.W.A. 


New prism glass. ANon. Popular Sci., 116 [5], 48 (1930).—Prism window glass 
has been used before to deflect the course of light between tall buildings from a verti- 
cal to a horizontal path so that the light could penetrate room interiors. The new glass 
will permit the passage of approximately 22% more light because the prismatic design 
of its surface shifts the path of light from the vertical to the horizontal by some 20° 
more than the old glass did. The large prisms of the new glass are easy to clean and 
their bottom faces are curved to ensure wide diffusion of rays. E.J.V. 

. Glass bottles as a product of material flow. Anon. Chem. Met. Eng., 37 [4], 242-43 
(1930).—A flow sheet shows the general course of materials through the plant of Owens- 
Illinois Glass Company. Sand, soda, and lime are unloaded from box cars by means 
of vertical bucket conveyers. From the silos these materials flow by gravity onto a 
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conveyer belt where they are picked up by a bucket elevator to the mixed batch storage 
bins in the furnace house. Electric trucks carry the packed bottles to storage and 


chutes. G.R.S. 
Choice of annealing schedule for commercial glassware. J. B. MURGATROYD. 
Chem. News, 140 [3640], 45 (1930). G.R.S. 


Theoretical glass problems of the present. E. ZscHIMMER. Z. angew. Chem., 43 
[6], 122-24 (1930).—A review of some of the more important problems which are yet 
to be solved for a fuller understanding of the behavior of glass. LTR. 

Problems of ancient glassware. G. W. Morey. Discovery, 11, 61-64 (1930).— 
The development of glass is traced and analyses of ancient glass are compared with 
modern glass. The formula Na,O-3Ca0-6SiO, is regarded as the prime glassmaking 
composition used through the ages. H.H.S. 

Progress report of Test Section of the Standards Committee of the Glass Division. 
G. E. F. Lunpeww. Bull. Amer. Ceram. Soc., 9 [5], 154-58 (1930). E.J.V. 

Status of glass technology in 1929. Anon. Rev. belge. ind. verriéres, 1, 33-34 
(1930). A.J.M. 

Glass industry of North America in 1929. W. E. S. Turner. Jour. Soc. Glass 
Tech., 13 [52], 360-97 (1929); for abstract see Ceram. Abs., 8 [8], 572 (1929). 

G.R.S. 

Storage and packing of glass objects. ANON. Rev. belge. ind. verriéres, 1, 30-31 
(1930).—Attack of glass by atmospheric agents results in the following characteristic 
forms: (1) a general surface deposit which is easily removed by water; (2) the ap- 
pearance of crystalline aggregates which are removable by water; (3) strongly localized 
attack which is removable by acetic or hydrochloric acid; and (4) general surface attack 
which gives a rough appearance and is difficult to remove even with hydrofluoric acid. 
If a glass is attacked by water and the products of successive attacks are analyzed it 
is found that the quantity decreases with successive attacks. The amount of SiO, 
in the products increases while the percentage of Na,O decreases. A total attack in 
4 periods of 3 hours each gave 62.3% for the first, 19.6% for the second, 13.9% for the 
third, and 4.2% for the fourth. The SiO, percentage increased from 18.4% in the 
first to 36.3% in the fourth while the Na,O decreased from 61.6% to 48.6%. The 
decreased surface attack does not seem to be due to loss of alkali by the glass. Ex- 
periments have verified this. Fire-polished surfaces are attacked less than mechani- 
cally-polished surfaces. A fire-polished surface showed only '/. as much attack as a 
mechanically-polished surface when subjected to boiling water and ?/; as much attack 
when a boiling 10% NaOH solution was used. Attack by the latter solution is much 
greater than that by boiling water. The interior surfaces of glassware show greater 
attack than the exterior ones due to the hardening of the latter in manufacture. In 
storing glassware care should be taken to exclude dust since it is hygroscopic. Care 
should also be exercised in choosing the proper kind of paper for packing purposes since 
many papers contain acid and are also hygroscopic. When using straw for packing 
purposes the straw should never be moistened. A.J.M. 

Rapid development seen in use of glass bottles for motor oils. ANON. Amer. 
Glass Rev., 49 [31], 21 (1930).—Definite successes by two large companies in marketing 
their motor oils in glass bottles is being viewed with considerable interest by the glass 
container industry. The experiments conducted in selected areas have proved so 
satisfactory that plans are under way for widening the scope of the new method. 

E.P.R. 

Glass skyscraper for Chicago planned by noted architect. ANON. Amer. Glass 
Rev., 49 [24], 18 (1930).—Future generations will live and work in glass houses, accord- 
ing to plans of Frank Lloyd Wright, noted Chicago architect. Wright now has plans 
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for a 23 story office building for Chicago’s Loop and a vast glass hotel in Arizona. The 
glass skyscraper would have a frontage of 300 ft., a depth of 105 ft., and weigh one- 
third less than an ordinary building of the same size. Whereas, a conventional build- 
ing of this size would cost about $10,000,000, it is claimed the glass building can be 
erected for $7,000,000. E.P.R. 
Sand into glass. ANon. Glass Ind., 11 [5], 101-105 (1930); reprinted from 
Fortune, 1, 1 (1930).—A nontechnical discussion of the ingredients and methods used 
in the manufacture of glass is presented. It is shown how although machines replace 
ancient human skill, in the field of artistic glassware the craftsman still reigns supreme. 
The Steuben Division of Corning Glass Works employs old glassmakers and René 
Lalique in France keeps 600 men to crystallize his designs in art glassware. Illustrated. 
E.J.V. 
Production begins at new Henryetta plant. ANon. Glass Ind., 11 [5], 118-19 
(1930); Nat. Glass Budget, 45 [50], 3 (1930); Amer. Glass Rev., 49 [28], 27-29 (1930).— 
A detailed description of the new window glass manufacturing plant of the Pittsburgh 
Plate Glass Co., Henryetta, Oklahoma, is given. Glass is being drawn there just three 
hundred and ten days after the ground was broken for the factory. Illustrated. 
E.J.V. 
Changes in the Belgian glass industry. WiLt1amM C. BurpETr. Commerce Repts., 
19, 382-83 (1930).—The Belgian plate-glass industry is undergoing a notable evolu- 
tion both in the operating and selling fields. New methods of manufacture will probably 
soon be necessary. These new methods are characterized by the employment of modern- 
ized machines that will augment the minimum production of the mills. Efforts will 
be made to cut down costs of production in view of the tariff barriers alleged to handi- 
cap the export of plate glass. A closer agreement between producers is predicted and 
the concentration of production units is becoming a necessity. The window glass 
situation was not improved during March, and the depression also extended to the 
mouth-blown glass producers. Plans for a closer combination of the concerns in win- 
dow glass and a single holding company to control all the Fourcault companies in Bel- 


gium are beginning to take form. E.J.V. 
History of Belgian glassmaking. ANON. Rev. belge ind. verriéres, 1, 29-30 (1930). 
A.J.M. 


Glass industry of Sweden. ANoNn. Pottery Gaz., 55 [635], 808 (1930).—Produc- 
tion and sales in the bottle-glass industry increased from 37,000,000 in 1928 to 41,000,- 
000 bottles in 1929. The window-glass industry has been very active owing to the 
increase in house building and the introduction of new ways of using window glass. 
The Glafva and Oxeloesund works, which produce machine-made glass, were busy 
during the whole year. The handmade glass works find it increasingly difficult to 
compete with machine-made glass. The small glass industry, which is beginning to 
be an important industry in Sweden, has recently founded an export agency called 
Svenska Glasbrukans Exportfoerening, which has proved very useful in view of the 
increasing demand from foreign countries, See also Ceram. Abs., 9 [4], 270 (1930). 

E.J.V. 

Glass trade in Spain. ANoNn. Pottery Gaz., 55 [635], 834 (1930).—The production 
of glass in Spain has developed recently. Most of the producing concerns are included 
in the Union Nacional de Fabricantes de Espejos y de Cristales. The capital invested 
in the factories is stated to be 25,000,000 pesetas, and the number of hands engaged 
in them is estimated at over 3000. The members of the Union produce, for the most 
part, glass for mirrors, windows, doors, etc. Besides the Union named, there is another 
in Spain, known as the Union Commercial Vidriera, which includes the producers of 
mirrors and flat glass, and some special forms of glass. E.J.V. 
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BOOKS 


Notes on the Analysis of Glasses, Refractory Materials, and Silicate Slags. Edited 
by W. E. S. Turner. Published by the Society of Glass Technology, Sheffield. 6s. 
This book consists of a series of eight papers, seven of which deal with the subjects 
mentioned in the title, and one with the determination of sulphur (as sulphide) in glasses. 
Most of the papers are followed by discussions, but these are spoiled by the absence 
of contributions from several chemists who have been recognized for many years as 
authorities on the subject of silicate analyses. Even if they could not be present at 
the meetings where the papers were read, a greater effort might have been made to 
secure their opinions in the form of ‘‘communications’’ on a subject of such great im- 
portance. The papers, especially the first, entitled “‘A Critical Survey of the Methods 
in Use for the Analysis of the Simpler Glasses,”” assume a considerable amount of knowl- 
edge of analysis on the part of the reader and that he has access to works giving fuller 
details. For this reason, much of the book is unsuitable for beginners or for chemists 
isolated from a really good chemical library. Indeed, it may be described as a series 
of comments by various chemists on some precautions they have found to be essential 
in order to secure accurate results. There is little that is novel in any of the methods 
proposed. Some statements, such as ‘“‘a double precipitation (of lime) is unnecessary 
for dolomites, but is desirable for magnesites,’’ should be taken as indicating the author’s 
experience rather than as a general one, for some other chemists and their assistants 
have had the opposite experience, at any rate in their early days of their training in 
this particular separation. A curious series of statements as to the inaccuracies which 
can occur when lime is weighed as oxide appears in the discussion on one paper. Where 
“time is no object’”’ the weighing of lime as oxide is quite accurate, but under works 
conditions, and those were assumed in the paper which caused the discussion, there is 
always a tendency not to ignite the oxalate sufficiently or to cool it with sufficient care 
to avoid absorption of moisture. It can scarcely be said that “‘the book supplies a 
long-felt want,’’ but it should be read by all who have to make silicate analyses in order 
that they may ascertain whether they are taking the precautions mentioned by the 
authors, or are using methods regarded by the latter as objectionable. (B.C.A.) 

Glassblowing in Scientific and Industrial Laboratories. (Le soufflage du verre 
dans les laboratoires scientifiques et industriels.) H. Vicreux. Published by Dunod, 
Paris. 272 pp., 255 figures. Reviewed in Chaleur ind., 11, 166 (1930). A.J.M. 

Finishing of Glass. (Glasveredelung). Kari Hesse. 109 pp. Published by the 
Akademische Verlagsgesellschaft, Leipzig, 1928. Reviewed in Rev. belge ind. verriéres, 
1, 44 (1930).—Etching (chemical and mechanical), cutting, polishing, sandblasting, 
frosting, iridiation, silvering, coppering, gilding, coloring, painting, and enameling 
are treated. A.J.M. 

Mechanical Manufacture of Glass. (Maschinelle Glasverarbeitung.) ALFRED 
WENDLER. Akademische Verlagsgesellschaft, Leipzig, 1929. 172 illustrations. 249 
pp. Rm. 24. Reviewed in Sprechsaal, 63 [13], 241 (1930); Z. Ver. deut. Ing., 74 [13], 
416 (1930).—The book is an exposition of the important questions on the development 
of mechanization of the glass industry. The following subjects are treated: (1) pressing, 
stamping, and milling of the fused glass; (2) different systems of mechanical blowing 
and the machines used; (3) systems of feeding; (4) drawing of glass and machines 
used; (5) finishing glass objects; cutting, blasting, and fusing, -and machines used. 

M.V.K. 

Yearbook of the Czechoslovakian glass industry. (Annuaire de |’industrie verriére 
tchecoslovaque.) ANON. Ist ed., 1928-29. 130 pp. Written in French, German, 
and English. Published by Rimpler and Vogel, Haida (Bohemia). Reviewed in 
Rev. belge ind. verriéres, 1, 44 (1930). A.J.M. 
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PATENTS 


Handling glassware. Grorck E. Howarp. U. S. 17,669, May 20, 1930 (reissue). 
Apparatus for handling and heat treating glassware to effect the annealing thereof, 
comprising an elongate leer tunnel, an endless conveyer belt for transporting the ware 
therethrough, and means disposed adjacent to the ware-entering end of the tunnel 
for alternatively supplying heat to or abstracting heat from the ware on the belt pre- 
vious to subjecting the ware to annealing temperatures within the tunnel, the means 
comprising a chamber having an upper wall, over and in contact with which the belt 
passes, means for supplying heat to the interior of the chamber, and means alternatively 
for passing a cooling medium through the chamber, whereby to compensate for vari- 
ous temperature conditions existing in the ware when placed on the belt. 

Producing glass. BERNARD Lone. U. S. 1,749,823, March 11, 1930. A violet- 
colored phosphate glass containing a relatively small percentage of titanium dioxide 
and being substantially free from silica. 

Making vacuum bottles, etc. Erich H. Roni. U. S. 1,755,307, April 22, 1930. 
In combination with a sealing machine, a mold, pins arranged on the mold, scissor- 
like means attached to the pins, pins fastened to the other ends of the scissor-like means, 
the pins being guided within grooves arranged in the support, means for the mold, and 
a hand lever connected to the shaft of the mold. 

Cutting apparatus for sheet glass. Crirrorp A. Row.k&y. U.S. 1,755,365, April 
22, 1930. An apparatus for transversely scoring a moving sheet of glass, comprising 
a carriage movable parallel with the movement of the sheet and including a guide bar 
extending transversely above the sheet, and a cutter carrier having a slidable and rota- 
table fit on the guide bar. ‘ 

Retarding freely-falling mold charges. ALFRED R. Hunter. U. S. 1,755,397, 
April 22, 1930. Apparatus for guiding charges of molten glass into a mold comprising 
a guiding member having a substantially vertical opening therethrough, means for di- 
recting a charge of molten glass downwardly through the opening, and means for creat- 
ing an upwardly moving current of a gaseous medium through the opening for slowing 
up a freely falling charge of molten glass passing through the opening. 

Handling glassware. Witpur S. Mayers. U. S. 1,755,404, April 22, 1930. In 
glassware handling apparatus, the combination with a movable carrier for the ware 
of a member movable in a closed substantially horizontal path adjacent to the carrier, 
the movement of the member being differential to that of the carrier, a deflector mounted 
on the member, and means for moving the deflector on the member into and out of the 
path of movement of the ware on the carrier. 

Drawing glass. ArtTHuUR E. Sprnassg. U. S. 1,755,523, April 22, 1930. An 
anchoring and temperature controlling slab for use in drawing articles or sheets of glass 
comprising an oblong solid body portion adapted for complete submersion in a bath 
of molten glass and immediately beneath the meniscus of the article or sheet being 
drawn, the body having a transverse wedge shape and provided with an upper surface 
convex in both longitudinal and transverse directions. 

Feeding molten glass. Kari E. Pemér. U. S. 1,755,792, April 22, 1930. Ap- 
paratus for feeding molten glass, comprising a container for the glass having a sub- 
merged lateral discharge outlet, an impeller disposed in the container, means for mov- 
ing the impeller periodically toward and from the outlet, a spout block mounted 
adjacent to the outlet, clamps for removably securing the spout block in place, 
a spout projecting from the spout block and communicating with the outlet, 
the spout being curved outwardly and downwardly, and terminating in a down- 
wardly opening orifice, an orifice ring mounted removably at the discharge end of 
the spout, an enclosure surrounding the spout, means for heating the interior of 
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the enclosure, and shears for severing mold charges from the glass discharged from 
the orifice ring. 

Transparent fused pure silica. Henri Georce. U. S. 1,755,953, April 22, 1930. 
Process for the manufacture of transparent, fused, pure silica, consisting in carefully 
packing a mass of siliceous sand around as large blocks as possible of quartzites, the 
blocks having a high chemical purity, small isometric crystalline elements closely packed 
without any cement and without any occluded gases, in melting the blocks and siliceous 
sand, and after cooling, in dividing up the composite ingot obtained along the planes 
containing the flaws or bubbles arising from local impurities, for the purpose described. 

Manufacture of hollow-blown glass articles. Sypney Hunt. U. S. 1,755,957, 
April 22, 1930. Ina machine for the manufacture of hollow-blown glass articles of the 
type comprising a combined open suction and blowing head and a cover adapted to 
be applied to the opening in the head, the cover carrying at least one plug for the for- 
mation of the preliminary blow opening in a parison; a construction including a rotary 
valve located between the opening in the head and the neck mold, the valve being so 
arranged that in one position it allows the plug to codéperate with the neck mold and 
the suction to be effective and in another position, when the plug and cover are with- 
drawn, closes the head to the outside and allows the blowing air to be effective. 

Supporting and delivering viscous glass. OLivER M. TucKER AND WILLIAM A. 
REEVES. U. S. 1,756,109, April 29, 1930. (1) In a glass machine, a delivery orifice 
for glass, an annular ring positioned adjacent the orifice for annularly projecting a heat- 
ing fluid beneath the orifice, and a cup movable into capping position with the orifice 
for enclosing the fluid and severing means periodically acting beneath the annular ring. 
(2) In a glass machine, a delivery orifice for glass, an annular perforated ring posi- 
tioned adjacent the orifice, means for supplying the ring with a fluid for annularly pro- 
jecting a fluid against the issuing glass, and a means acting in timed relation to the 
operation of the severing means for stopping the supply of the fluid. 

Annealing glassware. Grorce E. Howarp. U. S. 1,756,244, April 29, 1930 
(1) Apparatus for annealing glassware, which comprises a tunnel having a wall exposed 
to the influence of the outer atmosphere, means for directing heating and cooling media 
against the outer surface of the wall at selected intervals longitudinally thereof to con- 
trol the temperature in the tunnel. (2) An apparatus for annealing glassware, com- 
prising a tunnel having a metallic wall exposed to the influence of the outer atmosphere, 
means for projecting unconfined streams of a heating medium against the wall in regu- 
lable quantities at intervals longitudinally thereof to control the temperature in the 
tunnel. 

Delivering molten glass. Kart E. Pemer. U. S. 1,756,492, April 29, 1930. 
Apparatus for transferring mold charges of molten glass from a glass feeder having a 
discharge outlet to a moving mold device, a supporting frame, a hub mounted at each 
end of the frame, each of the hubs carrying a pair of sprocket wheels spaced apart, a 
chain conveyer having upper and lower chains, the chains carried by the sprockets, a 
vertical bracket secured to the upper and lower chains, a mold charge transfer cup 
mounted on an upper extension of the bracket, means associated with the frame for 
positioning the cup at the outlet to receive a mold charge, means associated with the 
frame for inverting the cup at the mold to discharge its contents into the mold, and 
means associated with the mold for causing the cup to travel with the mold during 
the discharge of the mold charge. 

Feeding molten glass. Kari E. Pemer. U. S. 1,756,493, April 29, 1930. (1) A 
glass-shaping die having a flaring inlet and flaring outlet meeting in a contracted neck 
passage provided with a fluid film lining. (2) In a glass machine, a plurality of molds 
movable in a closed path, a transferring or distributing receptacle for delivering sepa- 
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rated charges of glass to the molds and means for moving the distributing receptacle 
with a moving mold while delivering glass thereto and then returning the receptacle 
into similar delivering relation to a succeeding mold. 

Multiple press head for glassware-shaping machines. CLINTON S. Bupp. U. S. 
1,756,728, April 29, 1930. Glassworking apparatus comprising a rotary mold table, 
molds carried thereby, lugs carried by the table in advance of certain of the molds, a 
press head mounted to swing on a horizontal axis, a plurality of pressing plungers carried 
by the press head and movable successively to a position above a pressing station to 
which the molds are brought by the rotation of the table, a lug carried by the press 
head and adapted to be engaged by the first named lugs to swing the press head from a 
position in which one of the plungers is at the pressing station to a position where another 
of the plungers is at the pressing station, and a spring for returning the press head to 
its initial position when the lugs are disengaged. 

Heat-absorbing means for sheet-glass apparatus. JosErpH A. REECE. U. S. 
1,756,798, April 29, 1930. (1) A cooler for use in sheet glass apparatus, comprising 
a hollow casing consisting of two compartments separated by a horizontally disposed 
partition, and means for passing a liquid cooling medium through the upper compart- 
ment only, the lower compartment containing a gaseous medium. (2) A cooler for 
use in sheet glass apparatus, comprising a hollow casing, the interior of which is di- 
vided horizontally into an upper large compartment and a lower somewhat smaller 
air compartment, and means for passing a cooling medium through the upper larger 
compartment only. 

Making hollow-blown glassware. ROBERT W. CANFIELD. U. S. 1,756,813, April 
29, 1930. (1) Apparatus for making hollow glassware, comprising a parison support 
mounted to rotate upon a permanently vertical axis, means for rotating the support, 
means for reheating a parison carried by the support and means for applying blowing 
pressure to the parison during the reheating operation. (2) Apparatus for making 
hollow glassware, comprising a parison mold; a pressing and blowing plunger mounted 
to rotate on a permanently vertical axis for forming a parison in the mold, the plunger 
embodying a tubular member having an air passage therein, and a central member 
adapted to close the air passages when in pressing position; and means for elevating 
the central member at the conclusion of the pressing operation to open the passage 
and admit blowing air to the parison. 

Glassware-forming apparatus. FRANK O'NEILL. U. S. 1,758,085, May 13, 1930. 
(1) A bottle blowing machine including a mold provided with neck finish means in- 
cluding a plunger, positive means holding the plunger in the mold, power mechanism 
for orienting the mold, and yieldable means controlled by the mechanism for withhold- 
ing the plunger from operative position when the mold is oriented. (2) A bottle 
blowing machine, means embodying a horizontally reciprocable slide, relatively movable 
bottle engaging vertical axis members suspending glass from the slide, a pneumatic 
control means for the slide and an additional pneumatic control means for the engag- 
ing members. 

Machine for lapping, etc. GrorGE ‘W. ANDREWS, JR. U. S. 1,758,100, May 13, 
1930. Tool carrier mounted for reciprocating and rotary movements, means for re- 
ciprocating the carrier, and mechanism for imparting a partial revolution to the carrier 
upon each stroke thereof in one direction, the mechanism including a rotary element, 
means for preventing. rotation of the element in one direction, means for preventing 
‘ rotation of the carrier in the same direction, and means between the carrier and ele- 
ment whereby, when the carrier is moved in one direction, one of the elements is ro- 
tated and when the carrier is moved in the other direction the other of the elements 
is rotated. 
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Glass-polishing machine. Wi.i1amM E. Porter. U. S. 1,758,534, May 13, 1930. 
In a glass-polishing machine, the combination with a head, of a sleeve vertically mova- 
ble in the head, a fork having a shank rotatably mounted in the sleeve and supported 
thereby, a polishing wheel mounted on a horizontal axis in the fork, a driving shaft 
extending through the shank of the fork and having a driving gear connection with the 
wheel, a second driving shaft parallel with the first driving shaft having a driven gear 
connection with the first driving shaft and a driving gear connection with the fork, 
the gear connection permitting a relative longitudinal movement between the shafts. 

Glass feeder. LEONARD D. Sousrer. U. S. 1,759,209, May 20, 1930. In combi- 
nation, a container for a supply body of molten glass, a laterally extending substantially 
U-shaped trough communicating at both ends with the container and having a bottom 
outlet opening therein, a cover for the trough, a chamber arranged between the branches 
of the trough and having a bottom inlet at its forward end for entry of outside air, a 
stack rising from the inner end of the chamber, an exhaust port providing communi- 
cation between the stack and one end of the trough, and means arranged at the other 
end of the trough to apply heat to the glass in the trough. 

Forming hollow glassware. LEONARD D. Souprer. U. S. 1,759,210, May 20, 
1930. In a machine for forming hollow glass articles, the combination of an inverted 
blank mold open at its upper end to receive a charge of glass, means for applying air 
under superatmospheric pressure to the upper surface of the glass and thereby com- 
pacting it in the mold, a closure device movable into position to close the open end of 
the mold, means for expanding the glass to hollow form in the mold by air pressure 
supplied to the lower end of the mold, and means for maintaining subatmospheric 
pressure in the mold above the glass throughout the period of the expansion. 

Leer roll. Witsur F. Brown. U. S. 1,759,220, May 20, 1930. In an annealing 
leer for use in sheet glass apparatus, plurality of sectional rolls, the joints of the sec- 
tions of the roll being staggered with relation to the adjacent rolls. 

Width-maintaining wheel. Joun L. Drake. U. S. 1,759,225, May 20, 1930. In 
sheet glass apparatus, means for drawing a sheet from a mass of molten glass, a grooved 
member engaging the border portions of the sheet, and a scraper disposed within the 
groove. 

Operating sheet-glass coolers. JoHN L. Drake. U. S. 1,759,226, May 20, 1930. 
The process of absorbing heat from a mass of molten glass or from a newly-formed glass 
sheet consisting in passing a stream of oil through a metallic casing in proximity thereto 
but out of contact therewith and in maintaining the temperature of the oil in excess 
of 212°F. 

Operating sheet-glass coolers. JOHN L. DRAKE. U. S. 1,759,227, May 20, 1930 
Process of absorbing heat from a mass of molten glass or from a newly-formed glass 
sheet, which consists in arranging a metallic casing adjacent thereto but out of con- 
tact therewith, in passing a stream of cooling liquid through the casing in contact with 
the outer side walls thereof, and in so relating the walls of the casing and the cooling 
liquid that the outer surface of the casing will attain to a temperature of 212°F or over 
while allowing the temperature of the liquid to remain below 212°F. 

Producing molten glass. JoHN L. Drake. U. S. 1,759,228, May 20, 1930. In 
glass apparatus, a tank furnace construction comprising a melting tank containing a 
mass of molten glass, a second melting tank in proximity to the first tank, means for 
conveying the molten glass from the first tank to the second tank in relatively thin 
stream form, and means for mixing additional glassmaking materials with the stream 
of molten glass as it is conveyed from the first tank to the second tank. 

Drawing sheet glass. JoHn L. Drake. U.S. 1,759,229, May 20, 1930. Appara- 
tus for making sheet glass including a tank furnace having a slot in the bottom of its 
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working receptacle, the slot being of variable width longitudinally and a flow slab co- 
operating with the slot, as and for the purposes set forth. 

Sheet-glass apparatus. LeopoLD Mampourc. U. S. 1,759,235, May 20, 1930. 
In sheet-glass apparatus, a receptacle containing a mass of molten glass, means for draw- 
ing a sheet therefrom, a roll over which the sheet is deflected into a horizontal plane, 
a hood arranged over the receptacle and adapted to protect the sheet from the atmos- 
phere during its formative period, and heat-absorbing means arranged between the hood 
and the roll. 

Sheet-glass apparatus. LkopoLD Mampourc. U. S. 1,759,236, May 20, 1930. 
In sheet-glass apparatus, means for deflecting a sheet from one plane to another, and 
means rotating within the first named means and independently thereof for cooling 
the same. 

Cleaning glass-polishing pads. Haroip M. Biack. U.S. 1,759,820, May 20, 1930. 
A cleaning device for polishing pads, comprising a table capable of traveling move- 
ment past a polishing pad in advance of a glass-carrying table, a pad cleaning member 
on the table positioned to engage the polishing pad while traveling and a guide plate 
at the rear end of the table whose forward edge extends to a plane below the plane of 
the succeeding glass-carrying table and whose rear edge is disposed in approximately 
the plane of the glass-carrying table. 

Forming vacuum flasks. G. C. Marks. Brit. 325,717, April 16, 1930. Relates to 
the method of making glass vacuum flasks which consists in nesting an inner cylinder 
having a contracted neck within an outer cylinder, supporting the cylinders in an in- 
verted position, and heating the lower portion of the outer cylinder until the glass be- 
comes plastic and fuses onto the lower edge of the inner cylinder to form a sealed joint. 
According to the invention, the heated lower portion of the outer cylinder is forced to 
assume the shape of the neck of the vessel prior to the formation of the sealed joint. 

Glass manufacture. L. BACHMANN. Brit. 326,593, May 7, 1930. Relates to 

sssels such as vials, tablet tubes, test tubes, etc., which are made from glass tubing, 

:d consists in forming such an article so that the bottom is thicker than the wall of 
tne tube from which it is made. The bottom forms with the wall of the article, a sharp 
edge on the exterior, while the join on the inside is rounded. In another construction, 
the bottom is formed with a flange. In other constructions, the bottom may be con- 
vex or concave instead of being flat, and it may be impressed with a mark. The article 
is made by closing the end of a tube by drawing out the glass in the usual way, and 
then blowing the hot glass into contact with a mold plate. 

Annealing furnaces. T. TEISEN. Brit. 326,636, May 7, 1930. In a continuous 
furnace for annealing glass, etc., having a heating zone, an intermediate zone at a lower 
temperature, and a final cooling zone, the return lap of the conveyer passes through 
a tunnel beneath the furnace, and above and below this in the intermediate zone are 
heating flues. The gases flow around the high-temperature zone through floor and 
roof flues, and side wall flues obstructed by baffles. At the end of the zone the gases 
pass to the flue and then through dampered passages to the lower flue, along which 
they travel to the chimney. The return lap of the conveyer may be further heated 
before it enters the heating zone by a flue in the end wall, and a flue beneath the heat- 
ing zone portion of the tunnel. The intermediate and final cooling zones are made of 
metal, and the hotter part of the former may be covered with heat-retaining brickwork. 


Heavy Clay Products 


Recovery of pillars in clay mining. CiypE AUGSBERGER. Bull. Amer. Ceram. 
Soc., 9 [6], 179-89 (1930).—After a brief review of the history of former operations 
and the general layout of a mine, the methods used in National Mine No. 21 at East 
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Canton, Ohio, are described in detail. The plan of the mine, panel layout, and the 
removal of an individual pillar are described with illustrations showing how more than 
80% of the clay is recovered. Conditions and results in a number of other mines are 
given with illustrations of the methods. The relation of a high percentage of extrac- 
tion to costs and safety is discussed. 

Operating properties in clay mining. H. E. Nouv. Bull. Amer. Ceram. Soc., 9 
[5], 140-45 (1930); for abstract see Ceram. Abs., 9 [3], 183 (1930). 

Construction and operation of a special diamond core drill for exploring shale de- 
posits. V. W. BorKer. Bull. Amer. Ceram. Soc., 9 [5], 145-49 (1930); for abstract 
see Ceram. Abs., 9 [3], 183 (1930). E.J.V. 

Scientific research on bricklaying at Mellon Institute. ANoNn. Architecture, 41 
[4], 255 (1930).—A brief description of the investigation covering all aspects involved 
in bricklaying. G.R.S. 

Production of salt glaze by application of slip to the ware. J. Otis EvERHART. 
Jour. Amer. Ceram. Soc., 13 [6], 399-403 (1930); for abstract see Ceram. Abs., 9 [3], 
182 (1930). 

Salt glazing. ANTON VoctT. Clay-Worker, 93 [5], 351 (1930).—The supposed 
origin of salt glazing is explained. The loss of the gloss of the glaze is often due to 
the sulphur from the remaining fires and clinkers in fireholes attacking the glaze. This 
defect occurs mostly with clay high in alkalis, and the proportion of silica, alumina, 
and oxide of iron is not correct. The only remedy is to draw the fires and clinkers 
soon after the last salt. A suggestion for improving the glazing is offered. E.J.V. 

Simulative service tests for glazed building materials. J. Orrs EVERHART. Jour. 
Amer. Ceram. Soc., 13 [6], 404—10 (1930); for abstract see Ceram. Abs., 9 [3], 181 (1930) 

Improvement of clay ware by coating with engobe. A.E. Bucn. Tonind.-Zig., 54 
[31], 526-27 (1930).—An engobe is a thin coating of clay or clay mixture applied to a 
fired or nonfired body and is used to give a uniform appearance to brick or to change 
the color of a surface. The engobe must have the same properties as the ground clay 
with regard to shrinkage and expansion. Clay rich in alumina and with an average 
iron and lime content gives pale yellow or brown colors; clay rich in iron gives a red 
color; manganese gives brown and black. Chemical coloring agents may be used for 
the engobe: iron oxide for red, cobalt oxide for light and dark blue, copper oxide for 
green, rutile for yellow, chromoxide for green, and manganese oxide for brown to black. 
Fluxes are used: soda, feldspar, and glass, to lower the vitrification temperature. The 
oxide admixtures are added in a powdered state in a watery suspension and afterwards 
sifted. Preparation of the engobe is very important; it must be diluted very care- 
fully with pure water. The consistency of the engobe should be verified from time 
to time. If it does not adhere to the body an addition of dextrine is necessary. The 
setting and firing of the molded articles is the same as of glazed brick. A brick coated 
with an engobe is stable against weather and frost. M.V.K. 

Making lightweight products by addition of coal or coke. G. A. Boig. Brick 
Clay Rec., 76 [9], 582 (1930).—Manufacturers are attempting to reduce the weight 
of brick and tile by the addition of a combustible material to the raw clay batch. Some 
are grinding coal or coke with the shale or clay in the dry pan. Separate grinding 
and screening of the combustible before mixing with the clay dust is preferable. From 
25 to 50% (by volume) of coal or coke can be added, depending upon the clay; the 
more plastic clays will work with higher percentages of combustible. The coal or coke 
acts as a grog, reducing lamination ina clay column. The ware containing coal or coke 
will dry more rapidly and safely. The weight of the resultant product will be from 
60 to 75% that ofjthe ware without combustible additions. This addition decreases 
the strength of the fired ware materially and increases the absorption. Firing is the 
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only difficult point in the process of making a lightweight product by this method and 
great care must be exercised. The difficulty of firing will vary directly with the amount 
of combustible added. In this method of producing lightweight ware, coke is preferable 
to coal for two reasons: (1) the volatile matter has been burned out, and (2) any pyrite 
present has been oxidized. Low volatile coal will give less trouble during firing than 
high volatile coal. Combustible low in ash with high fusion point is ideal but not essen- 
tial. E.J.V. 
Reducing weight of brick. H.H. Kenyon. Brick Clay Rec., 76 [8], 524 (1930).— 
Three 1'/s-in. holes in a brick would take out enough material to reduce the weight 
from one-third to one-half pound. Figures are presented showing how this saving 
mounts up when figured on the basis of a regular daily production. It is followed 
from the pit, where it affects mining and raw clay transportation costs, into one plant 
where considerable power can be saved in grinding operations, etc. Drying, setting, 
and firing costs will be reduced, as will trucking costs. Some objections that may 
be raised by the consumers are discussed and ways in which they may be met are pointed 
out. E.J.V. 
Color fired into face brick. A. F. GREAVES-WALKER. Brick Clay Rec., 76 [9], 
573-75 (1930).—If good reds are to be obtained the iron in the clay must be kept in 
the ferric condition throughout the firing period after red heat is reached. As a rule 
the most brilliant red colors are produced in a clay when it is brought to vitrification, 
the iron exerting its maximum coloring power when the mass has reached the viscous 
stage. Flashing is simply reduction of the iron and is brought about by admitting 
insufficient air through the fires to bring about complete combustion of the fuel gases. 
Red firing clays vary widely in their ability to take a ‘“‘flash’”’ that will produce good 
blacks, browns, and other colors. They all vary in the amount of reduction required. 
Green and yellow colors produced with zinc on red firing clays have been popular for 
several years past. As in the process of salt glazing, in zinc glazing the ware must be 
carried to vitrification before reaction between the zinc and the clay can properly take 
place. In zine glazing, the zinc vapor combines with the silica, alumina, and iron of 
the clay to form a zinc-aluminium silicate, the iron playing the part of a coloring oxide. 
Some odd and pleasing brown effects can be produced on red firing clays by using ground 
kiln ashes or cinders. No brick has remained so popular or has remained in style so 
long as the Colonial sand-faced brick. Manganese has been used in Europe for a num- 
ber of years to produce chocolate browns. Manganese chloride appears to give the 
best results, used in finely powdered form. E.J.V. 
Firing clear red brick without flash, ANTON VocT. Clay-Worker, 93 [4], 282 
(1930).—A clay or shale free from soluble salts which cause scum, and having a sufficient 
percentage of oxide of iron to produce a dark red color is necessary. The oxide of iron 
in clay or shale is in the ferrous state in the first stages of firing, changing later to the 
ferric state by oxidation, producing during incipient vitrification and near vitrifica- 
tion from a light to a dark red color. To fire without flash the bagwalls should be 
high to protect the brick around the bagwalls and to avoid smoky flash-producing 
fires; for the more fire brick in bagwalls become red hot, the more the smoke will be 
burned up, avoiding any possible smoke. The method of firing is to fire every other 
furnace from the time the brick begin to shrink, and wait until any smoke disappears 
from the stack, then fire the other furnaces, the other half of the kiln, and before firing, 
raise the damper, and when the inside of the kiln shows entirely clear, lower the damper 
until the fires just draw in, still giving air over the fires, and maintaining a soaking 
heat. This will get the heat to the bottom and not overfire the top and around 
the fires. E.J.V. 
Use and abuse of building brick. A.M. Gmes. Brit..Clayworker, 39 [456], 19-24 
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(1930).—G. opens with a brief history of building brick followed by a discussion on 
the origin, composition, and physical properties of clays used in building brick. The 
most injurious impurity is limestone, though a small percentage is considered an ad- 
vantage since it assists vitrification. Shrinkage to a large extent depends on temper- 
ing. During drying and firing, shrinkage should not exceed 8%. Drying occurs be- 
low 250°F, dehydration or watersmoking below 1300°F, oxidation between 1300°F and 
1650°F, vitrification between 1650°F and 2200°F. Cooling or annealing should be 
carefully done. Considerable discussion is included on such tests of brick as specific 
gravity, absorption, transverse strength, crushing stress, and pier crushing, as well as 
on water proofing and efflorescence. R.A.H. 
New process of producing vitrified ceramic products. J. B. SHaw ANp M. C. SHaw. 
Popular Sci., 116 [5], 50 (1930); Ceram. Ind., 14 [5], 556 (1930); see also Ceram. Abs., 
9 [6], 427 (1930). E.J.V. 
Réle of drying in the formation of efflorescences. ANON. Tonind.-Ztg., 54 [26], 
443-44 (1930).—Tests are described which were made to ascertain the effect of drying 
on the formation of efflorescences. Several hundred pieces made from tile clay were 
fired at a 5a Seger cone and slowly dried for four weeks outdoors during a damp autumn. 
They showed clearly white gypsum efflorescences. They were smoked and fired at 80°C. 
The tile showed dirty melted crusts but soluble salts were not detected. Three hundred 
more tile were prepared from the same clay mass and dried in a drying chamber for 5 
days at a temperature of 75°C, then smoked and fired with the first group of tile. Only 
a few of the pieces artificially dried showed any efflorescences or melted crusts. The 
experiments showed that rapid drying reduces discolorations and prevents efflorescences 
in dried ware. M.V.K. 
Rapid manufacture of fireclay brick. Ortro Eccert. Tonind.-Ztg., 54 [21], 358 
(1930).—Six days sufficed for the production of 120 pipe blocks weighing from 2 to 5 
kg. each. The first day the forms were prepared; they were shaped and dried in half 
a day in a warm place and in half a day in a hot kiln. The third day the blocks were 
set in the kiln in a special manner and the kiln was lighted. It was a kiln 5 m. in length, 
4m. in width, and 3.60 m. in height, and was provided with 3 fire boxes on each longi- 
tudinal side. In 12 hrs., full fire was given. After a total firing of 30 hrs. the 
necessary temperature of Seger cone 8 was reached. The sixth day the fired blocks 
were delivered. M.V.K. 
Dimensions of hollow masonry building units. ANON. Commercial Stand, 
Monthly, 6 [10], 319 (1930).—The A.S.T.M. Committee on Hollow Masonry Building 
Units has expanded the scope of its work to include the preparation of standards for 
concrete masonry building units. A new subcommittee on dimensions of hollow ma- 
sonry building units has been organized. The function of this subcommittee is to bring 
about correlation between the sizes of masonry units and of masonry openings, so that 
all will fit together with proper bond and little or no cutting. The present standards 
for such products as brick, hollow tile, concrete blocks, door frames, and window frames 
have been established separately and usually without considerations as to how the 
various products might be combined in the structure E.J.V. 
New finishes for brickwork. BrrRToN Euuiot. Popular Sci., 116 [5], 106-107 
(1930).—Fireplaces, mantels, chimneys, and interior brick surfaces may be modernized 
in various ways to harmonize with new decorative schemes. Brick can be finished in 
practically any shade or tint desired. Stains and dyes of various kinds can be used 
for this purpose. Glazed, shaded, and plastic effects can be obtained. Ordinary 
house paints, shingle stains, water soluble aniline stains, cold water paints, and special 
concrete wall paints can be used. E.J.V. 
Valve for oil-fired furnaces. Anon. Brick Clay Rec., 76 [9], 598 (1930).—The 
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valve is a plug type designed for either manual or automatic operation. The valve 
lever is locked in position with a key furnished with the valve and this key is also used 
to adjust the valve position for desired oil flow, very minute changes in positions being 
possible with the finely threaded adjusting screw. Dial plate and index shows the 
amount of valve opening at all times and permits quickly duplicating a previous valve 
setting. Further details of valve construction and operation are given. Illustrated. 
E.J.V. 
Influence of moisture alterations on building materials. ANoNn. Tcnind.-Ztg., 54 
[7], 109-11 (1930).—The physical and chemical actions of water in masonry walls are 
discussed. M.V.K. 
Excess of barium carbonate in brick. ANON. Ton‘nd.-Zig., 54 [7], 111-12 (1930).— 
Different tests made to ascertain the effects produced by an excess of barium carbonate 
(5%) in brick are described. The results indicated that: (1) if the barium carbonate 
is finely diffused through the mass it has no injurious effects in the fired brick; (2) 
local accumulations of BaCO; formed no soluble salts but only discolorations and def- 
ormations of the surface. M.V.K. 
Recent improvements in methods of brickmaking. ALFRED B. SEARLE. Brit. 
Clayworker, 38 [455], 467-68 (1930).—The erroneous idea, prevalent for several years, 
that houses could be built more cheaply of concrete than of brick, has almost com- 
pletely disappeared, and with an increasing demand for beauty in color as well as in 
the form of modern houses, the use of brick has correspondingly increased. S. dis- 
cusses modern methods of excavating clays and shales, the machines used for forming 
the clay into brick, humidity driers, uses of waste heat, and the manufacture of rustic 
and tapestry brick. The manufacture of brick from shale and nonplastic materials 
such as sand, slag, destructor refuse, colliery waste, concrete, silica rock, magnesite, 
zirconia, and with sillimanite is discussed. R.A.H. 
Brick pavements best by every test. ANON. Clay-Worker, 93 [4], 286-87 (1930).— 
Paving brick is coming more-and more into its own as the facts are being more widely 
circulated as to its superior quality as a paving material. There are many miles of 
excellent brick road in this country over 30 years old which are practically as good as 
new. England and Holland have good brick roads one hundred or more years old. 
The manufacturers of Illinois have presented statistics and facts and figures from a 
technical and engineering standpoint which prove that a properly constructed brick 
pavement is not only as smooth and safe a road as it is possible to build today, but 
due to its longer life and smaller maintenance costs, is the less expensive road, over a 
period of years and is, therefore, a basically sound and economical road investment for 
the taxpayers. Pennsylvania, Ohio, Indiana, and Iowa have been building the smooth- 
est and finest roads in the world out of paving brick. E.J.V. 
Tron pipes vs. clay pipes for drains. ANoN. Clay-Worker, 93 [4], 301 (1930); 
translated from Ziegel-Zeit—In Halle, Germany, 40 years ago, clay pipes about 77/s 
in. in diameter were used for soil pipe, which are today as good as new and do not show 
the least trace of deterioration. Cast-iron pipe serving similar drainage purposes 
and laid in the same manner were completely destroyed in 18 years. Geological in- 
fluence was answered in the negative: the cast-iron pipes showed clearly and conclu- 
sively that the destruction process proceeds inside. For draining the ground of 
surplus water and for town sewerage, clay pipes are decidedly superior. E.J.V. 
Drying of brick. Gustav Streck. Tonind.-Zig., 54 [13], 203-207 (1930).—Some 
dr ying installations ‘work satisfactorily in one place and not in another due to the dif- 
ference in behavior of clays during drying. Sensibility of clays to drying is influenced 
by the size and the shape of the particles of clay substances; the smaller the particles 
the more difficult the drying. Clays require uniform drying of the whole body to pre- 
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vent a premature drying of the surface. The process of drying can be divided into 3 
periods: (1) heating and uniform warming up to 50 to 60°C without drying the sur- 
face; (2) predrying at a constant temperature but with only a small reduction of the 
humidity content of the air till the end of the shrinkage; and (3) final drying with a 
raised temperature and reduction of humidity. The duration of these three periods 
varies; the longest is the predrying and the shortest is the final drying. The sensitivity 
of the raw materials to drying depends also on the kind and method of the preparation 
of the body. Clays can be thinned down with additions of fine sand or brick powder. 
S. gives a detailed description of the German drying plants and systems. M.V.K. 


Coloring and hardening process for iron slag brick. Apam Sassur. Pit and 
Quarry, 19 [13], 70 (1930).—S. has applied for a patent upon a process for brick manu- 
facturing that requires no firing and uses slag from iron furnaces as raw material. Iron 
slag, granulated by water-cooling, is received in dumping cars from the steel mills. 
The screened slag goes into a hopper which holds about 15,000 Ibs. From the hopper 
it goes into a drum-mixer. To this is added 2 to 3% lime, 2 to 2'/2% calcium sulphate 
(gypsum), and 3 to 5% magnesian limestone which contains 50% CaCO; and 50% 
MgCO;. A steam pipe leads into the mixer to heat the materials, especially during 
cold weather. It is best that the material be warm when it is pressed into brick. If 
the material is too dry, water must be added, as the moisture required is 10 to 12%. 
From dry pans it slides through chutes to the presses and is pressed into brick. The 
brick are taken from the presses and put into the iron kiln, 20,000 to 30,000 brick in a 
kiln. The kiln is closed tightly and the brick are subjected to a steam pressure of 100 
to 300 Ibs. They remain there 8 to 10 hours, and then the steam is withdrawn. Brick 
made under this process were tested after their making and the average compressive 
strength was 4600 Ib. per sq. in. Brick made by the above process are a light Bedford 
in color. To obtain a light-red to dark-red brick, 5% ferruginous quartz (red jasper) 
and '/, to 2% red iron oxide are added to the above mixture when it is put into the 
mixer. To obtain a yellow, 5% ferruginous quartz (yellow jasper) and 1 to 2% siderite 
(carbonate of iron) are used. For a brown brick, 1% brown limonite and 1 to 11/.% 
ferro-manganese are used. This coloring costs only from $0.30 to $1.00 for 1000 brick, 
withstands the curing process much better than does a chemical coloring, and the cost 
is much less. The brick are uniform in color; the edges are straight and sharp; they 
are highly resistant to acid; are not so readily attacked by water; absorb water 50% 
more slowly than brick manufactured by other processes; and not one brick out of 
100,000 is lost because of imperfect manufacture. The manufacture of these brick 
is clean; there is no dust or odor, and clay pits are unnecessary. The fuel cost is low, 
as one ton of soft coal will produce 25,000 brick in a plant with an output of 100,000 
brick per day. E.P.R. 


Improvement in sand-lime brick machinery. E. D. Cuurcn. Pit and Quarry, 19 
[13], 51-52 (1930).—There has been a great improvement in sand-lime brick machinery 
and in the quality of the product. An up-to-date plant is nearly automatic, which 
greatly reduces the labor cost. A brief comparison of accomplishments is as follows: 
(1) from a press capacity of 2000 brick per hour to a capacity of 3600 per hour; (2) 
to a complete duplication of all parts of machinery of the same type; (3) automatic 
preparing, proportioning, and handling mixture, which practically removes the danger 
of the man who forgets. From the old form of hydrating lime from day to day and 
the necessity of carrying a large stock of quicklime which deteriorates very rapidly 
from air slaking, as compared to the new method of hydrating a carload at a time, or 
if desired, enough for a year’s run at one time. E.P.R. 


Evolution of a modern auger machine for brick. E. G. G. Rev. mat. constr. trav. 
pub., No. 244, pp. 8-12B (1930). A.J.M. 
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Record year in Canadian sand-lime brick industry. ANon. Pit and Quarry, 18 
[12], 61 (1929).—Production in the Canadian sand-lime brick industry established a new 


record in 1928. Output in the year amounted to $1,112,466 compared with $939,991. 


in the previous year and $629,672 in 1926. Production included 82,271,000 sand-lime 
brick. The balance of the output consisted mainly of hollow building blocks. Eleven 
plants were operated in the year under review. E.P.R. 
Acme Brick Co. Anon. Brick Clay Rec.,'76 [8], 504-11 (1930).—One of the finest 
face brick plants in the southwest is that of the Acme Brick Co. at Perla, in central 
Ark. The most recent unit includes a natural gas-fired tunnel kiln and a waste-heat 
drier using the rotary circulation principle in which the ware is dried in 7 hre. Among 
the points of interest are the method of winning clay in the pit, the huge storage facili- 
ties, the drag line used in the storage shed, their calcining plant, and other points of 
interest. Illustrated. E.J.V. 
Cream buff stippled tile. ANon. Brick Clay Rec., 76 [8], 532 (1930).—The Clay 
Products Co., Inc., Brazil, Ind., is marketing its newest creation in structural wall tile, 
cream buff stippled, Ar-Ke-Tex tile, which introduces a color blend adaptable to a 
wider range of architectural and decorative effects than any other shade developed. 
This finish is impervious to the action of oils, greases, acids, or alkalis and cleans easily 
with soap and water. E.J.V. 
Milliken Brick Co. ANon. Clay-Worker, 93 [5], 346-49 (1930).—A tour through 
the interesting plant of the Milliken Brick Co., Wilkinsburg, Pa., where high quality 
face brick are made by economical methods and delivered in unit form is described. 
Details of equipment and plant construction are given. Illustrated. 
Unique brick plant. H. L. LoNGENECKER. Brick Clay Rec., 76 [9], 585-86 
(1930).—The common brick plant of Louis Isenhour, Colon, S. C., is composed of modern 
mechanical equipment linked up with native inventions built by Isenhour, which enable 
the owner to operate the plant smoothly, personally acting as mill foreman, head fire- 
man, and loading foreman. Among the unique features are the driers, and the type 
of kiln construction used. The two units have capacities of 20 and 40 M daily. Illus- 
trated. E.J.V. 
World-famous Indianapolis Speedway. ANoNn. Clay-Worker, 93 [5], 335-37 
(1930).—A good example of the durability, strength, safety, and economy of brick 
paving is the Indianapolis Motor Speedway, which through twenty-one years of service 
has stood the severe test of these annual races. A detailed description of the construc- 
tion is given. Illustrated. E.J.V. 
Skintled brickwork. ANoNn. Bldg. Econ., 6 [4], 9 (1930).—Skintled brickwork’s 
invasion of the small home field seems on its way. It is about the least expensive of 
all the various types of masonry. E.P.R. 
History of brick apartments. ANON. Bldg. Econ., 6 [4], 4-8 (1930).—America’s 
earliest apartment houses were the homes of the ancient cliff dwellers, hewn out of the 
soft rock of the canyons and mesa walls in New Mex. and Ariz. Their successors in 
the development of the apartment were the Pueblo Indians. To them is ascribed the 
making of the first adobe brick. Fashioned by hand from a clay peculiar to that region 
these brick were roughly squared and well sun-dried. The apartment as we know it 
today was several centuries in developing. Probably the first approach to it was in 
Washington, D. C. in 1794. E.P.R. 
Old Ursuline Academy at Galveston. ANon. Bldg. Econ., 6 [4], 15 (1930).—The 
Ursuline Convent and Academy, partly built in 1854 and added to in 1861 and 1900, 
is probably the most outstanding of all the older structures in Texas. It is claimed 
by experts who have made a careful examination of the building that it includes every 
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known brickwork design of the Renaissance period. Common brick from the famous 
Cedar Bayou district of Texas were used in all of the buildings. E.P.R. 
America’s oldest jail is built of brick. ANon. Bldg. Econ., 5 [12], 14 (1930).— 
The Old Colonial prison, at Williamsburg, Va., has been in active service for nearly 
200 years. E.P.R. 
Early brickwork in old England. Frank Jay. Bldg. Econ., 5 [12], 4-8 (1930).— 
Roman brick from their early structures were salvaged for the construction of many 
of England’s most notable old buildings. Earliest known brick are those found on 
the sites of the ancient cities of Babylonia. Well-fired brick of dried clay were made 
by the Babylonians more than 6000 years ago. The Israelites made brick in Egypt, 
but these were sundried. The great wall of China, commenced about 210 B.c., was 
constructed partly of brick. The walls of Athens were the most important brick struc- 
tures in ancient Greece. The Romans became masters of the art of brickmaking and 
revived the manufacture of brick about the beginning of the Christian era. They 
carried their knowledge and their methods throughout western Europe, and there is 
abundant evidence that they made brick extensively in Germany and England. Al- 
though brickmaking was thus introduced into Britain nearly 2000 years ago, the art 
seems to have been lost for several centuries. It was not until the 13th, 14th, and 15th 
Centuries that brick came into general use again. E.P.R. 
Use of hollow block in Germany. ANon. Clay-Worker, 93 [5], 342-43 (1930); 
reprinted from Ziegelwelt——Nothing new in the shape of brick has been so well received 
on the Continent in recent years, as the so-called ‘‘one-hand’’ double hollow block. 
The chief advantages of this new block, which has rapidly attained popularity, are 
the ease with which it can be handled, the saving of mortar and labor in laying, the 
speed with which it can be produced, and the facility with which it can be used in con- 
junction with ordinary brickwork and for cheapening the cost of construction. These 
new block not only reduce the cost of laying, but they produce warmer structures, be- 
cause the hollow portions have a greater heat-insulating value than solid brick. The 
mechanism used in producing the brick is described. E.J.V. 
Brick interiors in German churches. ANon. Bldg. Econ., 6 [4], 12-14 (1930). 
America has been using brick since the first kiln was fired near Salem, Mass., 300 years 
ago, but, the real beauties and possibilities of brickwork are in Europe. Germany 
has used brick for every type of construction. A history of its development is given. 
Several illustrations are shown of interiors of German churches where the brick have 
been laid with greater care than ordinarily. Special shapes have been made of ornamen- 
tation which show the beauty of brickwork when artistically done. In a few instances 
in recent years American architects have finished church interiors in natural brick, but 
this is not customary. E.P.R. 
Ancient brick tombs uncovered in Egypt. Anon. Bldg. Econ., 6 [4], 10-11 
(1930).—Royal Mastaba of some yet unidentified king was protected by outer walls 
of brick within which were many burial niches. The tomb constructed of stone, evenly 
laid, is about 320 ft. long by 160 ft. wide. It dates from the same period as the great 
pyramid of Meydum, that is, in the Fourth Dynasty or about 2800 B.c. E.P.R. 


PATENTS 

Making brick. Wuti1amM B. Atcorn. U. S. 1,757,229, May 6, 1930. Method of 
imparting a rough texture to brick consisting in longitudinally advancing a clay bar 
from which the brick are to be cut, distributing particles of a combustible material 
to a top face and to the sides of the bar in the course of its advance, applying pressure 
to the particles through a further advance of the bar, to embed them in the faces of 
the bar, and subsequently burning out the particles to secure a pitted effect upon the 
faces to which the particles were applied. 
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Manufacturing brick. ALEXANDER BONNINGTON. U. S. 1,758,026, May 13, 1930. 
That improvement in methods of manufacturing scum-free brick, etc., which com- 
prises combining with the brick clay the residue from roasted or reduced barytes ore 
or natural barium sulphate. 

Treating clay, etc. A.L. Monn. Brit. 326,236, April 30, 1930. In processes for 
rendering insoluble soluble sulphates contained in clays and like argillaceous materials 
by means of barium compounds, the reaction is accelerated by the addition of soluble 
chlorides such as sodium chloride, particularly when employing barium carbonate or 
barium fluosilicate as the barium compound. Efflorescence in brick, tile, and like 
products manufactured from such clays is thereby avoided. 


Refractories 


Terms used in refractories industry. ANoNn. Refrac. Jour., 5 [55], 252 (1930).— 
Kaolin. All slightly plastic clays of great purity. China clay is the most important 
member of the series. Quartz. The general name given to the common crystalline 
or vitreous variety of silica. Massive or vein quartz constitutes the largest part of 
the production. Qwuartzite. A rock made up of grains of sand. It is one of the most 
useful forms of silica and is the raw material for virtually all the silica refractories. 
Diatomaceous Earth. The name given to the siliceous remains of diatoms, minute 
aquatic organisms. The term is also applied to kieselguhr, infusorial earth, fossil flour, 
tripoli, and celite. Used chiefly for insulating purposes. Seger Cones. Used to de- 
termine the firing of a kiln. Made of a mixture of china clay, feldspar and quartz. 
They are small tetrahedral pyramids about 2'/, in. high and are placed in certain posi- 
tions in a kiln where they can be viewed from without through a sight-hole. The cone 
gradually bends over as the temperature of the kiln rises and when the tip of a certain 
cone touches the base of the support the heating of the kiln is considered complete. 
Holdcroft’s Thermoscope Bars. A similar device to Seger cones. They consist of 
numbered bars supported at their ends. When the desired temperature has been 
arrived at they sag at the middle. E.P.R. 

New refractory. ANon. Elec. Rev., 106 [2732], 658 (1930).—There has recently 
been put on the market a special high-temperature cement, “Grefco,’’ marketed by 
John LeBoutillier, Ltd. ‘‘Grefco’’ is claimed to be free from sodium silicate and other 
active fluxes and has a fusion point of over 3400°F. Its use in prolonging the life of 
brickwork in power house boilers and where cutting action of gases is severe, will be 


of great advantage. E.P.R. 
New refractory. Soc. ANON. DES ETABLISSEMENTS A. VaLuy. Refrac. Jour., 5 

[55], 272 (1930); for abstract see Ceram. Abs., 9 [4], 289 (1930). E.P.R. 
New type of refractory material. SPRENGER. Refrac. Jour., 5 [55], 272 (1930); 

for abstract see Ceram. Abs., 9 [4], 289; [6], 441 (1930). E.P.R. 


Effect of the continued remelting of cullet in sillimanite and fireclay vessels. A. A. 
CuiLps, V. DimsLesy, H. W. Howks, W. E. S. Turner. Jour. Soc. Glass Tech., 
13 [52], 296-303 (1929).—The glass selected for the tests had the following compo- 
sition. SiO, 74%, CaO 9%, and Na,O 17%. Meltings were carried out both in silli- 
manite and in fireclay pots. ‘Two series of meltings were carried out, the first being 
made from batch. The results indicate that (1) the repeated remelting at 1400° in 
‘open vessels in a gas-fired furnace results in a progressive reduction in the alkali con- 
tent, not only relatively (due to the introduction of other constituents as the result 
of solution of refractory materials), but absolutely (due to volatilization). (2) Molten 
glass, as distinct from melting batch, is distinctly corrosive of both sillimanite and 
fireclay vessels under conditions which do not involve the flow of the glass due to ab- 
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straction for manipulative operations. (3) Sillimanite appears to be distinctly more 
resistant to molten glass than is fire clay under like conditions of use. Negative re- 
sults were also of value; for the fact that no physical tests on the glass could be at- 
tempted in view of the changes in composition due to volatilization of alkali on one 
hand, and corrosion of the pot material on the other, indicating clearly how careful one 
must be in attempting to interpret changes in the properties and working characteristics 
of glasses made under commercial conditions. G.R.S. 
Insulation of heated and cooled surfaces. J. S. F. Garp anp R. S. RoBINSON. 
Chem. and Ind., 49 [10], 125 (1930).—Qualities required of a heat-insulating medium 
are (1) low heat conductivity, (2) low specific heat, (3) low specific gravity, (4) me- 
chanical strength, (5) reasonable security against fire, (6) absence of corrosive action 
(in wet and dry condition) on surfaces in contact, (7) resistance to alternating condi- 
tions of high and low temperature, wetness and dryness, (8) stability under required 
temperature conditions, (9) for low-temperature work where humidity conditions pre- 
vail an absence of capillarity is desirable, otherwise absorption of moisture greatly 
impairs the insulating value. The physical conditions influencing the transfer of heat 
in a nonconductor are discussed. A mathematical consideration of heat transmission 
in general is given. A series of curves are given showing heat loss in B.t.u. per sq. ft. 
per hr. for fire brick 4'/2, 9, and 13'/2 inches thick, with no insulation; also insulated 
with 1, 2, 3, 4'/2, and 9 in. of nonpariel brick, the temperatures of the inside face of 


the fire brick varying from room temperature to 2500°F. G.R.S. 
Sillimanite. E. F. Ferrart. Refrac. Jour., 5 [55], 272 (1930); for abstract see 
Ceram. Abs., 9 [4], 287 (1930). E.P.R. 


Refractory materials in the cement industry. K. ENpDELL. Zement, pp. 1154—58 
(1929); Refrac. Jour., 5 [55], 272 (1930).—-Silica clay bonded and magnesia refractories 
have been extensively studied. Their resistance to heat and thermal expansion up to 
1600°C have been determined together with their behavior during quenching. The 
results are summarized in graphical formation. See also Ceram. Abs., 9 [4], 284 (1930). 


E.P.R. 
Refractories. P. P. BupnrkorF ANp B. A. Hiscn. Refrac. Jour., 5 [55], 272 
(1930); for abstract see Ceram. Abs., 9 [2], 108 (1930). E.P.R. 


Som? properties of silica brick. L. LONGCHAMBON. Rev. mat. constr. trav. pub., 
No. 244, pp. 5-8B (1930); La Céramique, 32, 219-23 (1929).—L. discusses the raw 
materials, the quartz inversion, influence of alkalis, influence of alumina, thermal ex- 
pansion, and refractoriness of siliceous products. Very pure quartz (99.9% SiO.) 
was ground and then pressed into samples after the addition of NasCO;. The samples 
were fired for 2 hours at 1250°C and the densities were determined. The densities 
for from 0.1 to 0.7% Na,O were, respectively, 2.55, 2.41, 2.37, 2.34, 2.32, 2.30, and 
2.30. The decrease in density shows the transformation of quartz to tridymite and 
cristobalite. The same experiment was performed with 0.5% NasO and 0.5, 1.2, and 
3% Al,O;. The densities were, respectively, 2.50, 2.55, 2.57, and 2.30. It is evident 
that Al,O; diminishes the speed of inversion of quartz and opposes the action of the 
alkalis. The thermal expansion of a sample of silica brick is always less than that which 
is calculated from the mineralogical composition. If the sample is pulverized, however, 
and again pressed into a specimen, the expansion is increased and agrees more closely 
with the calculated one. This has been determined by many repetitions of the experi- 
ment. L,. states that each crystal of SiO, in a silica brick is covered with a silico-cal- 
careous cement and that the softening of such a brick at high temperatures is due to 
the fusion of the cement. A.J.M. 

Sillimanite, cyanite, andalusite, and dumortierite. V. Petar. Bur. Mines, 
Information Circ., No. 6255, 19 pp. (1930).—The minerals, andalusite, cyanite, and 
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sillimanite differ in physical properties but have the same chemical composition. They 
are silicates of alumina having the formula Al,O;-SiO.. Another mineral closely re- 
lated to this group is dumortierite. The report gives a brief description and proper- 
ties of the minerals, together with the history, uses, mining, preparation, and occurrence. 
In the U.S., the commercial production of these minerals commenced in 1920, but prac- 
tically no statistics are available. These minerals are mined in Calif., Nev., Va., and 
N. C., in this country and mainly in British India abroad. A list of possible producers 
and buyers is attached and a fairly complete bibliography is included. R.A.H. 
Refractory mortars. O. Pompe. Chem. Fabr., pp. 86-88 (1930).—A mortar for 
refractory brickwork must have sufficient adhesion when first applied and also must 
have, after firing, a porosity no more than that of the brickwork, so that slags are not 
formed. ‘The first requirement is satisfied by the use of fire clay or, if refractory oxides 
are used instead, by the addition of a binder such as sodium silicate, dextrin, etc. The 
second requirement demands that the working temperature shall lie above the sinter- 
ing temperature of the mortar, but below the softening point. In many cases it is 
necessary to lower the sintering temperature by addition of salt, sodium silicate, as- 
bestos, etc. Refractory mortars for very high temperatures are usually composed 
largely of the material of the brickwork finely ground and mixed with a cement such 
as bentonite. Another cement addition is a mixture of starch, powdered glass, and 


crushed quartz. (B.C.A.) 
New chromite cement developed for high temperature use. ANON. Rock Prod., 
33 [8], 79 (1930); see Ceram. Abs., 9 [5], 352 (1930). W.W.M. 


Power plant refractories. ANon. Blast Fur. Steel Plant, 18 [4], 681 (1930).— 
Causes of premature failure of refractories are (1) erosion by slags and fluxes, (2) crack- 
ing or spalling, (3) lack of refractoriness, (4) shrinkage or expansion in use, (5) soften- 
ing under load, and (6) mechanical abrasion or fracture. F.P.H. 

Manufacture of glasshouse refractories at Buckeye Clay Pot Co. ANoN. Ceram. 
Ind., 14 [5], 525 (1930).—A short description is given of the recent improvements in 
processing glasshouse refractories at the plant of the Buckeye Clay Pot Co. A better 
block was obtained by pugging the body three times. The tank block machine is under 
high vacuum at alltimes. Comparison of fired block made with the new and old pugging 
process and with and without the use of vacuum shows those now made are over 5% 
heavier. This shows that more clay and less voids are contained in the vacuum-made 
block. F.P.H. 

Standardization of the quality of refractory blocks. E. Lux. Tonind.-Zig., 54 
[10], 158-61; [11], 179-81; [13], 207-208 (1930).—(1) Material for specific gravity 
determinations should be average samples of the entire substance and not a sifted por- 
tion. For silicate blocks a pulverizing to 0.5 mm. suffices; fireclay brick, especially 
those with a vitrified structure should be pulverized very fine. After pulverizing, the 
sample must be deferrized by a magnet. Other tests are described. M.V.K. 

Temperature, heat flow, and storage in coke-oven walls. ANoNn. Gas Age-Rec., 
65 [16], 552 (1930) —The temperatures of various portions of silica and fireclay coke- 
oven walls are measured at 1-hr. intervals dtring a run, and from these the heat flow 
through and storage of heat therein are calculated. The thermal conductivity of silica 
walls must be greater than that of fireclay walls, since (at about the same surface tem- 
perature) (1) the time required for the completion of coking is about one-third less in 
the silica-lined batteries, (2) heat flow through the silica walls is greater, and (3) tem- 
perature distribution over the silica walls is more uniform (also causing a briefer time 
for complete coking). Since the product heating value X gas quantity should be held 
constant, systematic supervision of the temperatures in the heating flue is necessary; 
as in most coke plants this value varies while the gas quantity remains about constant 
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By means of this supervision the time required for a coking run is cut 12.5% in an oven 
lined with silica, and 20% in one lined with fire clay. F.P.H. 
Sagger symposium. ANon. Ceram. Ind., 14 [5], 530-37 (1930).—The following 
questions are discussed by various plant executives: (1) How does the method of 
setting ware affect the life of saggers and breakage? (2) How does setting of saggers 
in tunnel and periodic kilns both with the single and double banjos affect the life and 
breakage? (3) What size of grog is found particularly effective in the manufacture 
of good saggers and also what percentage of fines seems to give best results? (4) Do 
open- or tight-firing clays give best results? (5) In what way does the drying of saggers 
affect their life and breakage? A. V. Bleininger discusses these questions. F.P.H. 
Dielectric strength of porcelain and pressed paper. H. HANDREK. Keramos, 9 
[5-6], 163-72, [7], 209-14 (1930).—The errors frequently present in the determination 
of the dielectric strength of materials are pointed out and their remedies suggested. 
The following subjects are discussed in detail: (1) form and dimensions of test pieces, 
(2) shape and arrangement of electrodes, (3) electrical properties of the immersion 
liquids and their effect on the determination of the break-down potential of insulators, 
(4) variation of break-down potential with thickness and shape of test pieces, (5) tem- 
perature coefficients of the dielectric strengths of porcelain and pressed paper, and 
(6) theory of electrical conduction at elevated temperatures. F.P.H. 
Preparing grog for fire brick. ANoNn. Brit. Clayworker, 39 [456], 14 (1930).—The 
ever-increasing stringency of the conditions in which fire brick are used has compelled 
manufacturers and others to pay more attention to grog. The temperature to which 
grog is fired varies with the quality of the grog required; it should never be less than 
Seger cone 9, and for the best grog cene 14 or 19. Uniformity of heating is important, 
or the grog from different parts of the kiln will have different properties. The grog 
particles should be sharp and angular, not rounded. Half-fired grog is useless and a 
frequent source of trouble. R.A.H. 
Improving the quality of clay alumina brick. ANon. Brit. Clayworker, 39 [456], 
31-32 (1930)—Salmang and Goeth investigated brick made of various mixtures of 
clay and alumina (bauxite) and found (1) the specific gravity of the brick varies with 
both the alumina content and the finishing temperature in the kiln. (2) If the brick 
are fired without any load, the porosity is increased by adding alumina to the clay. 
(3) When fired under pressure, the porosity is reduced, the greatest reduction being 
in the brick richest in alumina. (4) All the mixtures showed the same behavior, but 
those with a molar alumina were the most refractory. (5) Mixtures of clay and alumina 
in proportions corresponding to mullite soften first when reheated to the original kiln 
finishing temperature. Hence by firing at a sufficiently high temperature, almost 
any softening point below 1630°C could be obtained. (6) Firing under pressure ap- 
pears to increase the amount of crystals formed. (7) The resistance to spalling is in- 
creased by firing under pressure especially when mixtures corresponding in composi- 
tion to mullite are used. (8) Mixtures of china clay and alumina of the same compo- 
sition as mullite soften at a higher temperature than mixtures of other clays and bauxite 
having the same composition. (9) The effect of slag on the brick depends chiefly on 
the porosity and only to a minor extent on their chemical composition. R.A.H. 
Refractory brick. A. JAESCHKE. Engineering, 129 [3349], 390-92 (1930).—Re- 
fractories are defined and the requisites of refractory materials are discussed under 
the following heads: (1) softening and melting points, (2) resistance to large and rapid 
temperature fluctuations, (3) resistance to chemical corrosion, (4) liability to change 
of shape and volume during service, (5) thermal conductivity, (6) uniformity of compo- 
sition and quality in manufacture, (7) resistance to mechanical stress in the hot and 
cold states, (8) ease of dressing for constructional purposes, (9) exact and uniform di- 
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mensions, and (10) smooth and plane surfaces. The characteristics of chief types of 
refractory brick are taken up. The discussion includes quartzite brick, fireclay brick, 


bauxite, sillimanite, magnesite, and silicon carbide brick. A.A. 
Notes on silica brick and refractory mortar. ANon. Refrac. Jour., 5 [53], 196 
(1930); for abstracts see Ceram. Abs., 8 [10], 740, 747 (1929). E.P.R. 


After-expansion and true specific gravity of silica refractories for carbonizing plant. 
A. J. Dauz, H. T. S. SwaLLow, anp F. WHEELER. Gas Jour., 187, 200-203 (1929); 
for abstract see Ceram. Abs., 8 [10], 743 (1929). (C.A.) 

Standardized testing methods for refractory materials in Germany and in other 
countries. L. Lirmvsky. Die Messtechnik, 6 [1], 3-5 (1930).—A review of the various 
countries that have standardized testing methods for their refractory materials is given. 


Some of the methods are enumerated. E.J.V. 
Silica refractories for coke ovens. RicHARD RicHarps. Colliery Guardian, 140 

[3601], 36-38 (1930); see Ceram. Abs., 9 [3], 199 (1930). E.J.V. 
Use of silica in coke ovens. F.C. Drxon. Colliery Guardian, 140 [3605], 416-18; 

for abstract see Ceram. Abs., 9 [6], 437 (1930). E.J.V. 


Equilibrium of refractory roof arches. R. Hustin. Chaleur ind., 11, 131-32 
(1930).—A study of silico-aluminous refractories showed that the thermal expansion 
may increase when load is applied to some brick while it may decrease with a different 
brand. A.J.M. 

Linings for cupola furnaces. ANon. Brit. Clayworker, 39 [456], 13 (1930).— 
Refractories to meet the requirements of cupola furnace linings should have (1) a high 
refractoriness both intrinsically and under load; (2) a high resistance to sudden changes 
in temperature to avoid spalling; (3) a high resistance to abrasion by the scouring 
action of the contents of the furnace; (4) a high resistance to any chemical reagents 
contained in the slags produced from the molten metal; (5) as constant a volume as 
possible under all changes of temperature. It is impossible to obtain any refractory 
material in which all these qualities are at a maximum and some compromise must be 
effected when selecting brick for lining cupolas. When selecting brick for lining cupolas, 
the effects of the changes they undergo in use should not be overlooked. Highly porous 
brick, when new, have a low resistance to abrasion, but after one or two heats in a cupola 
they have absorbed sufficient slag to impart a highly resistant surface to the brick, 
thereby making them much more durable. Brick which disintegrate when heated in 
an atmosphere of carbon dioxide gas are almost unaffected by this gas in a cupola be- 
cause of the slag having sealed the superficial pores. Super-refractory brick are not 
necessary since the hottest part of the cupola seldom reaches 1500°C. Brick should 
be accurate and radial or arch shaped so that the thinnest possible joints may be used 
in laying. Cupola brick are easily spoiled by exposure to rain or frost. R.A.H. 

Plastic linings for cupolas. G. H. ZmKker. Foundry Trade Jour., 41 [48], 399 
(1929); Chem. Abs., 12 [12], 887 (1929); Refrac. Jour., 5 [55], 242-47 (1930); for 


abstract see Ceram. Abs., 8 [12], 887 (1929). E.P.R. 
Refractories for the cupola. C. E. Bates. Refrac. Jour., 5 [55], 238-42 (1930); 

for abstract see Ceram. Abs., 8 [11], 819 (1929). E.P.R. 
Refractories for fire boxes. B. N. Domontovicu. Refrac. Jour., 5 [55], 272 

(1930); for abstract see Ceram. Abs., 9 [4], 284 (1930). E.P.R. 


Refractory linings of cement kilns. MU.ter. Zement, pp. 1274-77 (1929); 
Refrac. Jour., 5 [55], 272 (1930).—Experiments recently carried out in Germany have 
shown that the presence of fluorspar considerably increases the rate of deterioration 
of the refractory linings of cement kilns. The fluorine constituent of the fluorspar 
plays an important part and is probably largely responsible for the deterioration, due 
to the fluorine entering into new combinations with the iron and aluminum. E.P.R. 
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Electric furnace lining. Dorsky A. Lyon AND EpwIn R. Cox. - Queensland Govt. 
Mining Jour., 30 [10], 422 (1929)—L. and C. remark in a recent patent specification 
that it is well known that no refractory lining has yet been devised for an electric furnace 
which does not become a fairly good conductor of electricity at the temperature of the 
electric crucible, and that the heat-resisting properties of the usual refractory lining, 
such as fire brick, have about reached their limit in a blast furnace; wherefore, if to 
the heat which the walls receive by direct radiation and conduction from the melting 
zone, there be added heat generated by stray electric currents passing through the 
walls of the crucible, the life of the lining is very short, the refractory material being 
rapidly melted down and passing away into the slag. E.P.R. 

Canadian magnesite industry. ANon. Chem. News, 140 [3647], 149-51 (1930).— 
Quebec magnesite deposits are dolomitic in character, the lime introduced causing most 
steel men to look upon the product with disfavor. Demand for magnesite was such 
that the industry expanded rapidly, the value of annual exports rising to over a million 
dollars. After the war Austrian magnesite was again available at a low price, and 
difficulty was experienced in marketing the Canadian magnesite. Researches carried 
out at the metallurgical and ceramic laboratories of the Dominion Department of Mines 
have been concerned chiefly with the lime content. One method was to reduce the lime 
content, the other was to render it inert. Carefully controlled calcination of the crushed 
rock rendered the magnesite soft and friable while the impurities remained hard and 
strong. A light crushing operation pulverized the magnesite and the coarse impuri- 
ties were removed by screening. The second method if feasible, is to be preferred, 
permitting the fullest utilization of the rock. The dolomitic magnesite possesses the 
property of ‘‘setting’’ at temperatures readily attainable, while Austrian or other ‘‘pure’”’ 
magnesites require a very long period to burn in, and are at best a heterogeneous mixture. 
The improved product is selling in the U.S. at a price considerably above that of com- 
peting refractories, the market previously lost being more than regained. Considerable 
increase in plant capacity has been necessary to meet the increased demands. New 
uses are indicated as follows: (1) plastic magnesia suitable for stucco and flooring 
composition, (2) material for making magnesium bisulphite liquor for use in the manu- 
facture of sulphite pulp, and (3) refractory brick. Researches are being continued. 

: G.RS. 

Magnesite industry in province of Quebec. A. J. Lanican. Blast Fur. Steel 
Plant, 18 [4], 676-81 (1930).—Carbonate of magnesia as found in this district generally 
is brilliantly white in appearance but is sometimes gray or brown in color due to dis- 
seminated impurities. It is heavier and harder than calcite and contains from 7 to 10% 
lime. The mineral resembles dolomite. F.P.H. 

Spread of refractory industries through middle and southern Germany. BENNO 
Scumipt. Feuerfest, 6 [2], 27 (1930).—A detailed account of the distribution of the 
industries in this section of Germany. L.T.B. 


BOOKS 


Course of Temperature, Heat Stream, and Accumulation of Heat in Walls of Coke 
Ovens. (Temperaturverlauf, Warmefluss und Warmespiecherung in Koksofen Wan- 
den). MiIcHAEL STEINSCHLAGER. Stahleisen, Diisseldorf. 8 pp. Rm. 1.20. Re- 
viewed in Tonind.-Zig., 54 [28], 485 (1930).—These questions have a great practical 
significance for the efficiency of the firing of a coke oven, the reducing of the time, and 
improving the quality of the coke. By measuring the temperatures in the fire clay and 
silica brick walls of a coke oven, diagrams of the heat flow and the accumulation of 
heat were obtained. ‘The silica brick had a much greater thermal conductivity. 

M.V.K. 
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Researches on Sintering of Refractory Materials. III. Sintering of Magnesite. 
(Untersuchung tiber die Verschlackung feuerfester Stoffe. III. Die Verschlackung 
von Magnesit). R.MikscH AND HERMANN SALMANG. Stahleisen, Diisseldorf. 6 pp. 
0.90 Rm. Reviewed in Tontnd.-Zig., 54 [28], 485 (1930); Stahl Eisen, 49, 1724-25 
(1929); for abstract see Ceram. Abs., 9 [5], 357 (1930). M.V.K. 

Blast Furnace Practice. Vol. III. Operation and Products. Frep CLEMENTS. 
Ernest Benn, Ltd., London. Price 63s net. Reviewed in Engineering, 129 [3344], 
192 (1930).—The concluding volume constitutes a comprehensive survey of present 
practice with valuable indicators of future development. For Vols. I and II see 
Ceram, Abs., 8 [12], 897 (1929). A.A. 

Knowledge of Ceramic Properties of Lime, Alumina, Silica, and Other Refractory 
and High Refractory Materials. (Zur Kenntniss der keramischen Eigenchaften von 
Kalk-Tonerde-Silikaten und anderen feuerfesten und hoch feuerfesten Materialien). 
E. BERL AND FR. LOBLEIN. Berlin, 1930. 28pp. 15illustrations, 5.00 Rm. Tonind.- 
Ztg., 54 [28], 485 (1930); Z. Ver. deut. Ing., 74 [11], 349 (1930).—The ceramic proper- 
ties of various mixtures of the pure components CaO-Al,O;-SiO, were studied by heat- 
ing them in a gas furnace. The following conclusions were drawn: (1) The mechani- 
cal strength depends on the SiO, content and is greater the more complete the con- 
version of quartz to cristobalite. (2) In high SiO. mixtures, softening under a load 
of 2 kg./cm. occurs suddenly; the softening point is higher the greater the content of 
SiO, or Al,O;; an increase of CaO causes a decrease of mechanical strength and an in- 
crease of porosity of the body. (3) The greater the SiO, content the greater the sensi- 
tivity to temperature changes. (4) The basic mixtures are least resistant to chemi- 
cal attack, principally because they are relatively more porous. (5) The true specific 
gravity gives an indication of the change of quartz to tridymite and cristobalite; this 
change is more complete the higher the temperature and the longer the burning period. 
The presence of Al,O; and CaO increase the speed of the change. (6) The heat con- 
ductivity was measured by a special method which is explained fully. The greater 
the SiO, content the greater the conductivity; increasing the Al,O; at the expense of 
the SiO, decreased the conductivity. The value was lowest at a composition 95% Al,Os, 
3% SiOz, and 2% CaO. The conductivity of high Al,O; clays does not vary appreciably 
with the temperature while that of high SiO. and Dinas clays does. Kieselguhr has a 
low heat conductivity which is independent of the temperature. Up to 1000°C the 
heat conductivity is greater the greater the density, while the higher the temperature 
the less the insulating effect of the pores of a body. L.T.B. 


Change of Quartz into Tridymite in Silica Brick in the Presence of Mineralyzers and 
a Partial Substitution of Quartzites by Sand in a Silicate Bed. P. P. BUDNIKOFF AND 
I. C. Smevjansky. Research Inst. Silicate Ind., [Charkov], 2, 51 pp. (1929).—(1) 
An addition of Marten slags to the batch aids the transformation of quartz into tridy- 
mites. (2) A 1% admixture of Marten slags to the batch produces silicates with a 
low specific gravity; 2% admixture increases the quantity of tridymite but also in- 
creases the specific gravity; 3% raises the content of tridymite but the specific gravity 
is also raised. (3) An addition of more tharf 3% did not increase the content of tridy- 
mite but increased the specific gravity. It was also found that an addition of about 
25% sand instead of quartzite does not lower the properties of silica brick and with a 
suitable firing these change into tridymite. M.V.K. 

Fireclay Bodies. A co%perative investigation by the State Ceramic Research In- 
stitute and by the Staff of the Lenzos Glassworks. Trans. Ceram. Research Inst., 
[Moscow], 16, 299 pp. (1929).—-Steps are being taken to rationalize the glass industry 
in U.S.S.R. and to make use of the enormous quantities of Russian resources instead 
of importing raw materials from abroad. The research work done by the Institute 
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includes the following problems: (1) the size of the fireclay grains, (2) temperature 
of firing, (3) the quantitative proportion of clays and grog in the batch, (4) the nature 
and properties of clays (clays of Latnaja and Tschassow-Jar were chosen) including: 
diluting water, plasticity, air shrinkage, firing shrinkage, porosity, absorption of water, 
real specific gravity, apparent specific gravity, mechanical solidity, sensitiveness to 
temperature alterations, refractoriness under pressure, and action of fused glass and 
microstructure. 7R. M.V.K. 


PATENTS 


Porous molded body to be used in diffusion, filtration, etc. Joser MULLER. 
U. S. 1,742,411, Jan. 7, 1930. Making porous bodies, comprising mixing finely sub- 
divided refractory material with a bituminous binder, molding under pressure at a 
temperature approaching the melting point of the binder, allowing the molded body 
to cool down, reheating same to a temperature above 300° and not exceeding 400°C 
and allowing it to cool slowly. 

Calcined bauxite. Francis C. Frary. U. S. 1,756,425, April 29, 1930. Process 
of calcining bauxite, comprising crushing the bauxite, and by the substantially com- 
plete combustion of carbonaceous fuel mixed therewith, heating the bauxite and by 
such heating driving off free and combined water and without substantial reduction 
of nonaluminous material fitting the pieces of bauxite together to a coherent coarsely 
porous mass substantially free from carbon. 

Manufacture of objects consisting of refractory, insulating, abrasive, etc. MARCEL 
FourMENT. U. S. 1,756,457, April 29, 1930. Process of baking objects of tubular 
form of a refractory and dielectric substance, by placing a piece of conducting heat- 
resisting material capable of being heated to a high temperature by induced currents 
in the interior of the tubular object to be baked, in leaving a space between the piece 
and the object to be baked, thereafter heating the piece by means of induced electric 
current to a temperature sufficient to bake the object. 

Furnace. ArTHUR F. Hauy. U. S. 1,756,485, April 29, 1930. A block unit for 
walls consisting of a molded body of refractory heat-insulating material and a reinforcing 
metal skeleton embedded in the body, the skeleton being made with bars disposed at 
the surface of the body and constituting corners of the block. 

Refractory block. Pau, G. WiueTts. U. S. 1,758,903, May 138, 1930. A wall 
for glass furnaces for contact with the molten glass therein comprising a plurality of 
refractory block having interengaging corrugations parallel to the glass-contacting face 
of the wall to form tortuous joints between the blocks, the corrugations in the joints 
between superimposed courses of block having contacting surfaces adjacent to the 
glass-contacting face of the block which extend downwardly, whereby to minimize 
the erosive action upon the block of the upwardly moving gases evolved from the mol- 
ten glass when it penetrates a short distance into the joints. 

Method of protecting a refractory article. RicHarp H. Martin. U. S. 17,661, 
May 13, 1930 (reissue). A refractory article comprising a body of bonded refractory 
grains and a relatively thin protective coating thereover and bonded thereto composed 
in large part of magnesium compound, the protective coating being substantially im- 
pervious to kiln gases under normal operating conditions. 

Furnace roofs. ELectric Furnaces, Ltp., anp L. W. WIL. 
Brit. 325,548, April 16, 1930. In an electric furnace the roof brick are grooved at their 
edges and are carried by one-piece flanged ties supported adjacent the ou‘er casing of 
the furnace. The ties are flared at their lower ends to provide flanges extending over 
substantially the whole width of the pair of brick supported thereby, and are also flanged 
at their upper ends to engage pairs of spaced bars. Channels may be formed in the 
brick to take electric resistors. 
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Furnace walls and linings. A. ReppMAN. Brit. 326,245, April 30, 1930. The 
lining of a rotary or other cylindrical furnace or kiln is formed of brick detachably held 
by inwardly extending rings which are connected by spacing members to form a rigid 
framework. Each ring is formed of a number of sections spaced apart at their ends 
to leave gaps, and their inner edges are made of fishtail form to engage the comple- 
mentarily shaped ends of the blocks. The spacing members for the rings of sections 
consist of flanged frames, which are spaced apart circumferentially, and are staggered 
in adjacent rows. The brick are each stepped on one face and the plane abutting 
faces are inclined. Any one of the brick can be replaced by removing a frame, the 
underlying insulating brick, and the wedging brick of the.pair. Cooling spaces are 
formed by the brick and the fishtail ends of the members and these spaces are in com- 
munication with the atmosphere through gaps between the insulating brick register- 
ing with the gaps in the rings. 

Refractory substances containing crystalline alumina. CarBoruUNDUM Co., LTD. 
Brit. 326,279, April 30, 1930. Refractories having a crystalline structure, e.g., fused 
alumina, are rendered more resistant to spalling by bonding with another material 
having an interlocking crystalline structure and which preferably possesses a coefficient 
of expansion approximately the same as that of the bonded material. Calcium titanium 
oxide, magnesium titanium oxide, and mixtures of magnesium oxide and calcium fluoride 
or magnesia, lime, and silica are given as examples of bonding materials for fused 
alumina. In an example refractory pieces consisting of 95% fused alumina bonded 
with 5% CaTiO; (perovskite), and fired to 1450°C, lose less than 20% of their weight 
after alternately heating to 1350°C and quenching in an air blast twenty times. 

Refractory substances. CARBORUNDUM Co, Ltp. Brit. 326,560, May 7, 1930. 
A composite binder for a refractory material has constituents soluble in each other in 
varying proportions so that it continuously matures over a temperature range of at 
least 300°C for some interval between 1150°C and 1900°C. Preferably the melting 
point curve of the binder approximates to a straight line in the temperature range and 
the refractory material and binder are stable under reducing conditions above 1300°C 
and below 1600°C. Refractory materials are for example alumina, silicon carbide, 
magnesite, or magnesia spinel, and composite binders, according to the invention, 
are mixtures of alumina and fluorspar, of magnesia and calcium fluoride, and of diopside 
(CaMg(SiOs)2) and forsterite (Mg2SiO,). 


Terra Cotta 


Method of measuring strains between glazes and ceramic bodies. H.G.ScHURECHT 
AND G. R. Poe. Jour. Amer. Ceram. Soc., 13 [6], 369-75 (1930); for abstract see 
Ceram. Abs., 9 [3], 204 (1930). 

Tilestones satisfy modern demands. ANon. Brick Clay Rec.,'76 [8], 534 (1930).— 
The new Tilestones, produced by The Peebles Roofing Tile Co., Portsmouth, Ohio, 
offer a relief from the drab monotony and relieved flatness of ordinary paving and floor- 
ing materials for porches, sun rooms, garden walks, and terraces. It is a decided modern 
material and answers the prevalent demand for a combination of form and a blending 
of colors to accentuate the motif of house and garden. Many different pattern effects 
are possible, or beautiful effects can be obtained with the rubble design, accomplished 
by breaking the tile and then setting the broken pieces in the most effective way. ‘Tile- 
stones are individually cast from patterns that reproduce the natural markings of genuine 
stone slabs. They are kiln fired and the genuine ceramic colors are part of the body 
of the tile itself. The base color may be red, blue, brown, green, buff, black, or fire- 
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flashed; any one base color may be high-lighted with any one or any combination of 
the other colors., These are applied to the molded clay before firing. The surfaces 
are not glazed, therefore, peeling and crazing are impossible. Illustrated. E.J.V. 
Gold brick. Prrry G. Linpcren. Clay-Worker, 93 [5], 345 (1930).—In making 
gold terra cotta trim for building purposes, gold as colloidal gold is applied to glazed 
terra cotta before the tile is entirely cooled and a second firing follows to fix the gold. 
There are three buildings using gold trim. E.J.V. 
Interpreters of modern architecture clay products. ANon. Brick Clay Rec., 76 
[9], 576-77 (1930).—Photographs of some outstanding examples of the use of various 
colored brick and terra cotta in modern buildings are presented, with detailed discussions 
of each particular example. E.J.V. 


BOOKS 


Preparation and Properties of Fused Basalt. (Herstellung und Eigenschaften von 
Schmelzbasalt). Kart Risse. Stahleisen, Diisseldorf. 4 pp. Rm 0.60. Reviewed 
in Tonind.-Zig., 54 [28], 485 (1930).—The difficulty of shaping and the tendency to 
weather of natural basalt make it useless as building material in many cases. Only 
by remelting was a valuable building material obtained. The experiments and improved 
processes for fusing basalt at the plant in Linz are described. Without admixtures 
the basalt is fused and cast into forms. After cooling they are annealed. With such 
a treatment basalt obtains a fine crystalline structure which is nonporous and free from 
glass. The significant improvement of the physical properties, especially of the resis- 
tance to pressure and durability, and the capability of shaping it as required make 
basalt an outstanding building material. M.V.K. 

Manufacture of Stoneware Pipes. (Die Herstellung der Steinzeugréhren.) W. 
ScHUEN. Published by Tonindustrie-Zeitung, Berlin. Price 5s. S. considers that 
for good stoneware pipe the clay should have a sintering point between cones 1 and 6, 
ard a refractoriness not less than cone 28. A suitable behavior when heated under 
pressure is also important. The various methods of manufacture used in Germany 
are briefly described and illustrated. and various precautions are mentioned. Drying 
by means of moist air heated artificially is recommended. There is a chapter on “‘fir- 
ing’ and “‘salting,’’ with several useful illustrations. S. strongly recommends the use 
of a kiln fitted with a regenerator or recuperator. A short chapter on the causes of de- 
fects is well worth reading, and to those with the requisite knowledge, a chapter on the 
silicate chemistry of stoneware is interesting. R.A.H. 


White Wares 


Casting of sanitary ware. ANON. Brit. Clayworker, 39 [456], 17 (1930).—Each 
clay or body must be treated individually because very small variations may make a 
large difference in the amount of soda or other liquefying agent required. Some clays 
contain small proportions of soluble sulphates and others contain organic and other 
acids which prevent the normal use of soda from producing a good slip. These impuri- 
ties can usually be rendered harmless. The clays which require more than the simple 
addition of soda to make them liquid can invariably be made into good casting slips 
if their colloidal properties are examined. A satisfactory casting slip drops readily 
from a spoon or other container, yet it does not resemble most liquids and differs from 
them in setting to a jelly. The slip should constantly be stirred or agitated until ready 
for casting. The consistency can be controlled by measuring the specific gravity. 

R.A.H, 
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High-voltage insulators. Hopart M. Krangr. Glass Ind., 11 [5], 117 (1930).— 
The development of high-voltage insulators was traced. Limiting factors in the de- 
velopment of line insulators are enumerated, and the construction of various types of 
insulators, etc., is explained, important features of each being stressed. The design 
of insulators is important down to the last detail as the material is subject to such high 
stresses, and the necessity of keeping the overall length of a string of suspension insu- 
lators down to the minimum possible, results in severe taxing of the designer of the 
insulator. Porcelain, like glass, is about 20 times as strong in compression as in tensivn; 
it has a modulus of elasticity of a very similar order, 11,000,000 lb./sq. in. In most 
cases, glazing the porcelain increases its strength. Steatite is apparently somewhat 
stronger than either porcelain or glass, but it cannot be glazed satisfactorily as the glaze 
combines with the body. Charts were given showing the resistance of various porce- 
lains, sillimanites, steatites, and glass to bending, thermal shock, etc. E.J.V. 

Insulator and conductor in one substance. K. #%. McEacuron. Popular Sci., 116 
[5], 36 (1930); Ceram. Ind., 14 [5], 546 (1930); see also Ceram. Abs., 9 [4], 290 (1930). 

E.J.V. 

Standard insulator tests. ANON. Commercial Stand. Monthly, 6 [10], 318 (1930).— 
A proposed standard for insulator tests and ratings on power-line insulators for voltages 
exceeding 750 has just been completed in its development by a special committee spon- 
sored jointly by the N.E.M.A. and the A.I.E.E. E.J.V. 

Method for the measurement of the viscosity of porcelain. C. W. PARMELEE AND 
A. E. Bapcer. Jour. Amer. Ceram. Soc., 13 [6], 376-85 (1930); for abstract see Ceram. 
Abs., 9 [3], 209 (1930). 

Andalusite minerals important in making spark plugs and refractories. ANON. 
Bull. Amer. Ceram. Soc., 9 [5], 169-71 (1930). E.J.V. 

Change in volume of fired clay bodies during use. ANon. Bur. Stand., Tech. 
News Bull., No. 156, pp. 34-35 (1930).—Supplemental to the study on experimental 
bodies and individual clays conducted at the Columbus branch of the Bureau, the 
Washington laboratory studied the expansion due to adsorbed moisture of 16 brands 
of commercial semivitreous ware. Tests on specimens taken from plates of 5 brands, 
and which had been stored in the laboratory for several months, showed that from 0 
to 0.6% expansion had taken place. The plate which had undergone no expansion 
had 2.0% absorption while the absorption of the other 4 samples ranged from 9.4 to 
12.5%. Specimens of the 16 brands of plates treated under 150 lbs./sq. in. pressure 
in water at 182°C were all badly crazed. Expansion taking place ranged from 0.05% 
from the body of 2.0% absorption to 0.4% for a body of 11.0% absorption. R.A.H. 

Solubility of feldspars in water. C. W. PARMELEE AND A. J. Monack. Jour. 
Amer. Ceram. Soc., 13 [6], 386-92 (1930); for abstract see Ceram. Abs., 9 [3], 210 (1930). 

Some common defects in glazes and their cure. ANoNn. Brit. Clayworker, 39 
[456], 15-16 (1930).—One of the commonest defects is the tendency of the glaze to 
peel, scale, or roll into tiny balls. If applied to a biscuit body, the glaze may be too 
plastic or too finely ground. A glaze not sufficiently plastic may peel or roll; this can 
be remelted by a little clay or dextrin. Some glazes peel or roll when applied to dusty 
ware, to articles with grease spots due to perspiration, oil, or grease, and to goods with 
slight scum or soluble saits. A glaze does not adhere well to a biscuited article because 
it is not sufficiently porous or because the texture is too coarse. In the early stages 
of firing if the glaze peels or rolls the remedy is to raise the temperature more slowly. 
If fired in too smoky an atmosphere glazes containing lead may be reduced. Polish- 
ing before glazing often causes rolling or peeling of the glaze unless gone over with a 
damp sponge before glazing. Badly made or worn molds will cause defects in glazed 
goods. Unfired ware should not be too dry when glaze is applied. When peeling is 
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confined to the arrises or corners of the goods, it may be due to soluble salts. Cast 
ware is difficult to glaze satisfactorily if more than 0.2% of soda or water glass is used. 
Many defects in glazes are due to lack of care in keeping the composition of the glaze 
uniform by constant stirring. R.A.H, 
Plant of Lenox, Inc. RatpH Browne. Ceram. Ind., 14 [5], 538-40 (1930).—A 
short description is given of the plant and process of Lenox, Inc., manufacturers of 
chinaware. The raw materials, clay, feldspar, and flint are precisely proportioned by 
weight, and after a preliminary dry grinding are fine ground in especially designed 
pebble mills. As an indication of the care exercised in the proportioning, the water 
used is added by weight, and the mills run a definite number of revolutions (registered 
by an automatic counter). This grinding takes 50 hrs. and produces a “‘slip’’ of creamy 
consistency. This is forced under pressure through a 200-mesh screen, and is passed 
over a specially designed magnetic separator to the aging vats where the plasticity is 
brought to the desired point. After aging the slip is ready for casting on the jiggering 
machine. When the raw shapes have been completed they are stored in a special dry- 
ing room for 24 hrs., after which they are again placed on the wheel and sponged and 
brushed to remove any trace of roughness. This is done on commercial ware as well 
as on the most elaborate pieces produced. Three especially designed muffle kilns are 
used for bisque firing, each 16 ft. wide, 32 ft. long, and 12 ft. high. These kilns are gas- 
fired, 14 burners being used to each kiln. A temperature schedule is closely followed. 
The heat is gradually raised until at the end of 45 hrs. a temperature of 2200 °F is reached. 
Indicating and recording pyrometers are used, four thermocouples being installed in 
each kiln. They are located about 3 ft. from the top and 1 ft. from the bottom; one 
pair near the front and the other pair near the back. ‘Too high a temperature would 
fuse and warp the ware and too low a heat would give underfired products. The bisque 
is hand-dipped in a specially prepared glaze, delicately brushed to remove any drops 
and dried. There are five glost kilns, all oil-fired and full muffled, each with seven 
burners. They are 11 4t. wide, 20 ft. long, and 10 ft. high. Continuous record is made 
of the oil pressure at the burners. The kilns are raised to the critical temperature of 
2100°F in 22 hrs. and cooled on a definite schedule requiring 48 hrs. Four principal 
methods of decorating are used; acid-gold, flat-gold, color, and dry-ground laying. 
Color may be done free-hand. Outlines may be applied from steel plate patterns or 
transfer designs may be used. This last type of ware is often further embellished by 
hand work. An electric decorating kiln is used. Accuracy is required in raising and 
maintaining the desired temperatures in the kiln, and in cooling it after the proper 
temperature has been reached. F.P.H. 
Softer colors in crockery. ANON. Crockery and Glass Jour., 108 [4], 14 (1930).— 
Subdued tones such as delicate green, yellow in tints ranging from topaz to light chart- 
reuse, blue, pink, and pearly gray will outlast the demand for more brilliant colors in 
china and earthenware. E.P.R. 
Colored insulators. ANoNn. Elec. Rev., 106, 195 (1930).—At a joint meeting of the 
Overhead Lines Assn. and the Councils for Preservation of Rural England, it was agreed 
that overhead lines must be used in rural districts, but should be unobtrusive. Colored 
insulators are practicable and less conspicuous than white porcelain. H.H.S. 


BOOK 


Porcelain. (Das Porzellan). R. Rieke. Max Janecke, Leipzig, 1928. 158 pp. 
7.50 M. Feuerfest, 6 [2], 29 (1930).—The book was written with the viewpoint of im- 
proving the quality and reducing the price of porcelains. Methods of testing, proper- 
ties, and latest developments in methods of manufacture are included. L.T.B, 
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PATENTS 


Glazed nonvitreous pottery. JosEpH U. S. 17,656, May 6, 
1930 (reissue). Process for the manufacture of glazed nonvitreous pottery and par- 
ticularly glazed porous bodied tile and glazed porous bodied electric fittings which con- 
sists in forming the body of the usual composition, adding thereto a flux which acts 
at a temperature below that represented by Seger cone 01 A (1080°C) and in quantity 
not exceeding the equivalent of 3% of the weight of the unfired body, applying to the 
unfired body a glaze normal for making glazed porous bodied tile, glazed porous bodied 
electric fittings, and firing the product in a glost kiln. 

Finishing insulator shells. Henry U. S. 1,755,308, April 22, 
1930. In an apparatus of the character described, in combination, a vertical shaft 
adapted to be rotated, a plate mounted on the shaft in a plane transverse to the axis 
of the shaft, a post extending from the plate coaxially of the shaft and a tool pivotally 
supported on an axis parallel to the axis of the shaft and adapted to be swung into 
and out of operative engagement with a piece of work supported on the plate. 

Insulator. Ropert C. Smauuey. U. S. 1,755,971, April 22, 1930. An insulator 
for high-tension cable comprising in combination, an elongated cylindrical body of 
glazed porcelain formed with a diametrically extending cable receiving groove in the 
face of one end, the cylindrical body having a plurality of beads extending around the 
circumference of the body at its mid-point, a pair of passages proximate the groove, 
an axial passage at its opposite end and a radially extending recess in communication 
with the passage, a pliable yielding cable securing member in the passages and adapted 
to be looped over a cable in the groove, a bolt in the axial passage adapted to clamp 
the insulator to a support, a nut in the radial recess to engage the bolt, and unglazed 
bosses on the face of the end opposite the cable passage. 

Outlet for multiple-conductor cables. ArtHuR O. Austin. U. S. 1,756,233, April 
29, 1930. Combination with a multiple conductor cable having an outer metallic 
sheath, of a body of solid dielectric material having a main passage therein for receiv- 
ing the cable and having branch passages for the individual conductors of the cable, 
the main and branch passages being completely encircled by the material of the body, 
the body being tapered toward the entrance of the cable to the main passage and a 
metal housing tapered to conform to the surface of the body of dielectric material and 
disposed adjacent thereto and connected to the sheath. 

Strain insulator. Samuet S. Matrues. U. S. 1,756,651, April 29, 1930. An in- 
sulator comprising an insulating member, and metal fittings secured thereto by trans- 
versely disposed bolts whose axes are at right angles to each other, shims interposed 
between the bolts and the insulating member and of such length as to extend beyond 
the sides of the insulating member, each shim having a surface to conform to the sur- 
face of the insulator which it engages and means at the ends of the shims to engage 
the bolts. 

Machine for use in manufacture of pottery. J. U.S. 1,757,132, 
May 6, 1930. A machine of the class specified including a profile, mold carriers having 
molds thereon, a track adapted to support and guide a plurality of the carriers, and 
means for imparting movement to the carriers to bring the molds successively into 
alignment with the profile. 

Automatic safety device for pottery machines. Wrm.iamM J. Miter. U. S. 
1,758,084, May 13, 1930. A pottery machine including a plurality of mold carriers, 
reciprocating jigger mechanism adapted to coéperate with the carriers, means for con- 
veying the carriers horizontally over the jigger mechanism, a movably mounted cover 
frame, a source of power, means associated with the cover frame for controlling the 
source of power, the means being adapted to render the source of power inoperative 
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when the cover frame is raised due to abnormal operation of the mechanism and/or 
the conveying means. 

Insulator. Davin HENRY OsBorNE. U.S. 1,758,462, May 13, 1930. The insulator 
comprising a plurality of members held together by a cementitious mass of aluminate 
cement. 

Friction tile press. FRANK B. YINGLING. U. S. 1,758,772, May 13, 1930. Ina tile 
press the combination with a lower reciprocable die, of pedal operated means for ele- 
vating the die, a brake device for coaction with the pedal device, and a second pedal 
device for lowering the die. 

Producing pottery. Wii11aM J. Mier. U. S. 1,759,058, May 20, 1930. In the 
manufacture of pottery, the method which consists in providing a chuck and mold with 
communicating passages and applying subatmosphere to the mold through the pas- 
sages during the jiggering operation, to evacuate air and excess moisture deposits from 
between the chuck and mold and the mold and charge of plastic material. 

Rotary insulator. ALFRED ALSAKER. U. S. 1,759,149, May 20, 1930. A non- 
freezing bearing adapted to stand exposed to the weather comprising a hollow spindle 
having an enlarged integral head portion at one end, an integral ball race adjacent 
the junction of the head and spindle, an overhanging divergent eave for the ball race, 
a barrel having an integral coéperating ball race disposed under the eave and balls 
in the races. 

Insulator. Roy C. Geruarpt. U. S. 1,759,253, May 20, 1930. An insulator 
comprising an insulating member consisting of a body portion and axial hub extensions 
of polygonal formation located at the top and bottom of the body, and reversely arranged 
link members provided with cap portions fitting the hub extensions and slidably inter- 
locked with the same and adapted to hold the link members against rotary movement, 
the link members being disposed in planes at right angles to each other. 

Making pottery. J. DENGLER. Brit. 325,613, April 16, 1930. In the automatic 
manufacture of pottery a flat sheet of plastic material is formed by mechanism working 
automatically in timed relation to an intermittently-rotating table which delivers it 
to and presses it against the surface of a template on the table, the article thus formed 
being subsequently trimmed and finished, both pressing and finishing being carried 
out automatically and simultaneously at different points on the table so that one article 
is finished and delivered at each movement of the table. 

Potters’ setters. H. T. Ropinson. Brit. 325,842, April 24, 1930. A setter for 
use in firing plates and other flat china ware is provided with an upstanding outer flange 
on its upper surface in order to retain the powdered flint bedding material which is 
placed on the upper surface of the setter. A bedder is employed to shape the upper 
surface of the powdered flint to accommodate the plate, etc., and also to compact the 
powdered flint which is applied above the plate, etc. A ring of china or porcelain is 
placed above a bedded plate. The setters are stacked in sets of four. 

Pottery-making machines. J. DENGLER. Brit. 326,213, April 30,1930. Jolleying- 
apparatus comprises an intermittently revolving table carrying a series of molds work- 
ing in association with a plurality of templates having both up and down and rotary 
movements to bring them into and out of the working position. In the illustrated 
form the pair of templates are moved downwards by the cams against the action of 
the springs so that they enter the molds carried by the intermittently moving table. 


Equipment and Apparatus 
Apparatus for determination of moisture content of solids and sorption of gases and 


vapors by solids at elevated temperatures. Warp E. KUENTZEL. Jour. Amer. Chem. 
Soc., 51 [12], 3560-61 (1929).—The apparatus described was used for the determina- 
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tion of the quantity of water vapor sorbed by a solid, granular substance from various 
steam-air mixtures at temperatures from 100 to450°C. The apparatus and methods 
used for the determinations are fully described. The apparatus may also be used for 
the determination of the rate of sorption, drying, or dissociation. R.G.M. 
Measurement of high temperatures. Basu, BARHAM. Elec. Rev., 106 [2734], 720 
(1930).—The earliest form of this metal electric thermometer was made nearly a hundred 
years ago, the metals used being platinum and palladium. Special electrical instru- 
ments should be used with such a couple in order that accurate results might be obtained. 
Platinum with an alloy of platinum and rhodium was found to be the most stable and 
reliable at temperatures above 1000°C. Thermocouples composed of cheaper metals 
which will give almost as good results are junctions of nickel and iron, nickel and copper, 
iron and constantan, and copper and constantan which cannot be used with tempera- 
tures above 800°C, and nickel and constantan. For furnace work in order to protect 
these wires from gases present they are built into insulating sleeves generally of porce- 
lain. E.P.R. 
Temperature measurement on the basis of flow technique. H. K. Lenr. Die 
Messtechnik, 6 [4], 93-95 (1930).—It is proposed to measure the gas temperature by 
drawing a gas stream through a system of flow resistances, connected similarly to the 
Wheatstone bridge of electrical technique. The measured pressure difference is a func- 
tion of the temperature to be measured. This is a worthwhile substitute for the suc- 
tion pyrometer. Illustrated. E.J.V. 
Simple laboratory vacuum regulator. W.E. KuEntzeEL. Jour. Amer. Chem. Soc., 
51 [11], 3347-49 (1929).—K. describes a device for controlling the degree of vacuum 
and thus the temperature for use where a. constant temperature is desired. The 
apparatus is used with a vapor bath to keep the boiling liquid under a constant auto- 
matically controlled reduced pressure. R.G.M. 
Vacuum meter investigations. O.M. FABER AND A. WOMPENER. Die Messtechnik, 
5 [7], 189-96 (1929).—This paper gives a comprehensive description of the different 
possibilities and ways of measuring low pressures by condensation apparatus, whereby 
the indicating accuracy and suitability of individual vacuum meters is hinted at. 
E.J.V. 
Expansion measurements from 20 to 1400°C. W411 M. Conn. Keramos, 9 
[7], 215-18 (1930).—The apparatus consists of a tube furnace with optical comparators 
for following the expansion behavior of ceramic materials. A second method desig- 
nated as the comparison method is also described. In the case of the second method 
the material under investigation is clamped on a fused quartz mounting and the dif- 
ferential expansion of the fused quartz and material being tested is determined. 
F.P.H. 
Viscosimeter for liquids. Water Btcue. Die Messtechnik, 5 [8], 220-21 
(1929).—A new viscosimeter for liquids is described which has an accuracy great enough 
for commercial practice and can be placed on the market very cheaply. It consists 
of a hollow body which is placed in the liquid and has an appropriate capillary in it 
through which the liquid ascends into thé-body. The sinking speed, measured by two 
marks on the body, gives a measure for the kinematic viscosity. Illustrated. E.J.V. 
Instruments and apparatus. Preliminary draft of Part 17. Determination of the 
viscosity of liquids. ANoNn. Mech. Eng., 52 [3], 233-34 (1930).—A general discussion 
of the term ‘“‘viscosity’’.is given. The available instruments, procedure to be followed, 
precautions in taking readings, and types of viscometers are discussed briefly. 
H.W.A. 
Photoelectric cell. Eprrorra,. Mech. Eng., 52 [5], 569 (1930).—The photo- 
electric cell is a development of the original idea embodied in the selenium cell, a re- 
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sponse to variations in light. Unlike the selenium cell, it can be made extremely sensi- 
tive. Its applications are of various kinds. It has been used to detect fumes in tunnels, 
as a method of train control, as a burglar alarm, etc. There are many possibilities 
for its application to other problems. H.W.A. 
Dewatering clay suspensions by electrophoresis. ANON. (Queensland Govt. 
Mining Jour., 30 [8], 397 (1929); for abstract see Ceram. Abs., 9 [4], 297 (1930). 
E.P.R. 
Hardinge constant weight feeder. ANon. Brick Clay Rec., 76 [9], 599 (1930).— 
A regulating feeder which eliminates variations in feed due to changes in size of ma- 
terial, moisture content, and specific gravity has been developed by the Hardinge Co. 
This feeder regulates by weight rather than volume. It automatically maintains the 
weight constant, no matter how conditions change. Details of construction and opera- 
tion are explained. Illustrated. E.J.V. 
Monotron hardness indicator. ANON. Engineering, 129 [3345], 252 (1930).—The 
monotron is used for determining the hardness of metals, minerals, vitreous materials, 
and of organic substances such as rubber and wood. For standard hardness tests the 
load required to cause a small spherical diamond to penetrate the material to a given 
depth is taken as a measure of the hardness. By means of a chart the results obtained 
may be easily correlated with the Brinell and scleroscope tests. A.A. 
Recent improvements in continuous system of grinding. G. F. Merz. Ceram. 
Ind., 14 [5], 558-60 (1930)—Early applications of the continuous mills to the grind 
ing of ceramic materials included conical mills and tube mills in open circuit. These 
mills were later operated in conjunction with vibrating screens and air classifiers which 
improved operations materially. By increasing the feed to the mill, and sending a 
product which was only partially finished to the screen or air classifier, and by return- 
ing the tailings to the feed end of the mill, capacities were increased, and savings made. 
Recently there is a tendency to install an air classifier unit with the mill. An exhaust 
fan is used to remove the semipulverized material through a classifier, automatically 
returning the oversize to the mill and removing the fines as soon as they are formed. 
The product is more uniform than that secured with mills operating in conjunction with 
outside classifiers. With the latter type, the fines formed in the first few feet of the 
mill must traverse the entire length of the mill before being removed, thus cushioning 
the action of the pebbles and preventing them from effectively reducing the granular 
material. Generally speaking, these systems have found applications in the dry grind- 
ing of such ceramic materials as feldspar, silica and sand, enamel frit, barium oxide, 
clay, and refractories used in the manufacture of refractory cements. By use of the re- 
verse current system of classification, the layout has been simplified by eliminating such 
auxiliaries as elevators and conveyers, with their drives. By placing the classifiers 
and cyclone collectors on the suction side of the exhaust fan, wear and tear on the 
latter have been found reduced to the minimum, as the exhaust fan handles only clean 
air. F.P.H. 
Closed circuit grinding offers advantages with wet or dry reduction. STURTEVANT 
ENGINEERS, Inc. Brick Clay Rec., 76 [8], 526-30 (1930)—Open-circuit grinding, 
sometimes known as one-passage grinding, requires the pulverizer to finish all the ma- 
terial fed to it in one passage. This is the principle used in old millstones, tube mills, 
roller, and ball mills, whether using internal screens or not. All these mills are required 
not only to grind but also to size within the mill, discharging only when the material 
is reduced to the finished state of subdivision. Such a method necessitates that the 
pulverizer grind to a finish the entire amount fed to it. The amount fed must exactly 
equal the amount discharged, because if fed too fast the product would be too coarse 
and the mill would become “plugged.” If underfed, the output would be finer than 
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necessary (overground). Under such circumstances, when estimating the feed rate, 
the physical characteristics of the material being ground, its size, hardness, toughness, 
moisture content, etc., must be considered. Closed-circuit grinding may be defined 
as that method of reduction in which the pulverizer is operated in closed-circuit (in 
connection) with a classifier (wet, dry (air) or screen), in which case the mill is not re- 
quired to finish to the desired fineness, in one passage through, all of the material fed 
to it. The responsibility for sizing rests entirely with the classifier, the only duty of 
the mill being that of pulverizing. The total discharge from the mill (coarse and fine) 
passes through the classifier which selects that portion which is of the required fineness. 
The rejection, or ‘‘circulating load,’’ is returned to the mill with the fresh feed for further 
reduction. The inefficiency of the open-circuit grinding is illustrated by data and a 
sketch of the system. The advantages gained in the closed-circuit grinding are (1) 
large increase in output, (2) accuracy and uniformity of product, (3) fineness of product 
(4) complete control of output, and (5) labor saving; as the mill and separator are auto- 
matic. Four methods of using a preliminary grinder in connection with closed-circuit 
grinding are outlined. Illustrated. E.J.V. 
Fine grinding executes trend toward quality. F.S. Winpo.r, S. E. Berry, AND 
JaMEs P. Martin. Brick Clay Rec., 76 [8], 515-18 (1930)—The unmistakable trend 
toward a higher quality product in every branch of the heavy clay products industry 
is seen in the increased care which is given to the preparation of raw materials. One 
of the most noticeable improvements in this respect is in the fine grinding of surface 
clays, usually used in the manufacture of common brick. One of the benefits derived 
from fine grinding is the elimination of lime pebbles which are found in most surface 
clays. The most successful installation for this purpose has been found to consist of a 
set of rolls designed to throw out the larger pebbles and an additional set of rolls in 
which the smaller pebbles are reduced to a very fine powder which will mix with the 
clay so thoroughly that it will dono harm. Drier and kiln loss is often due to improper 
grinding of raw materials. Another benefit in fine grinding not to be overlooked is 
the improved appearance of the ware. Conical rolls are used as stone eliminating rolls 
to relieve the fine grinding rolls of the burden of handling the large foreign particles in 
the clay. The fine grinding rolls must have hard shells, must run concentric, so that 
the rolls can be set up close to each other, preferably one-sixteenth inch or less, and there 
must be provision for grinding the rolls true in place in the machine. Illustrated. 
E.J.V. 
Coal pulverizer built with magnetic separator. ANON. Pit and Quarry, 20 [1], 91 
(1930).—A new type of coal pulverizer has just been designed by Aubrey J. Grindle 
of the Pulverized Fuel Equipment Co. This is to be known as the type B Purfeco 
unit. E.P.R. 
Characteristics of various types of primary and secondary crushers. G. B. MASsEy. 
Pit and Quarry, 19 [5], 59-62 (1930).—-Several types of crushers are in use in quarries 
today. They are known as the gyratory crushers, jaw crushers, single-roll and the 
double-roll crushers. These are described and illustrated. F.P.H. 
Apparatus for cutting brick and similar-products. P. RENAULT. Rev. mat. constr. 
trav. pub., No. 244, pp. 12-15B (1930); for abstract see Ceram. Abs., 9 [6], 450 (1930). 
A.J.M. 
Impact mills for grinding fire clay. O. M. Tupper, Jr. Mining and Met., 11 
[281 ], 266-67 (1930).—Further discussion of the article on this subject by O. M. Tupper, 
Jr., that was presented at the October, 1929, San Francisco Meeting of the A.I.M.M.E. 
See also Ceram. Abs., 8 [12], 904 (1929). F.P.H. 
Eliminating dust nuisance in cement plants. Scuirm. Gesundheit Ingenieur, 53, 
8 (1930); Rock Prod., 33 [8], 90 (1930).—S. describes the various methods employed 
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in eliminating dust in cement plants, particularly rotary kiln operations. The ad- 
vantages and disadvantages of each method are pointed out. W.W.M. 
Use of wire rope by steam-electric generating plants. J. R. Mech. 
Eng., 52 [5], 529-32 (1930).—The factors affecting life of wire rope are discussed under 
the following headings: (1) materials, (2) manufacture, (3) installation, (4) operation, 
(5) maintenance, (6) inspection, and (7) the human element in regard to the use and 
care of rope. Eleven common sources of friction are (1) lack of proper lubrication, 
(2) restricted fleet of sheaves adjacent to drums, (3) smooth-surfaced drums, (4) misalign- 
ment of sheaves, (5) improper shape of groove profiles, (6) worn or scored groove profiles, 
(7) stationary iron rope guides, (8) bucket sheaves and rope guides, (9) general wear 
on fraction of whole rope, (10) scrubbing of adjacent ropes, and (11) improper splicing. 
Each of these sources of friction is discussed. Bending, tensile, and shearing stresses 
are augmented respectively by (1) small sheave and drum diameter and reverse bends, 
(2) rapid acceleration and deceleration of load, and (3) improper reeving of rope. 
H.W.A. 


Testing laboratories for refractories. L. Lirmnsky. Fewerfest, 6 [1], 1-11, 17-25, 
33-39, 49-57 (1930).—Description of various testing machines seen in laboratories in 
Europe. L.T.B. 

New process of drying. W. Mayspaum. Tonind.-Ztg., 54 [24], 409-10 (1930).— 
The process is based on the property of air to absorb more humidity when it is hot 
than when it is cold. One method of drying is by alternate currents in which a damp 
warm air stream alternates with a hot air stream The second type of drying is by a 
continuous uniform current of warm air controlled by ventilators. The velocity of air in 
such installations must be low and the motion of the air must be constant and uniform. 
M. constructed a drying installation which combines both methods of drying outlined 
above. There are two adjacent chambers in one of which warm air circulates and in the 
other hot air. The hot air from the first chamber travels into the second chamber, 
then after a certain length of time the movement is reversed and the air of the second 
chamber passes into the first. In this way a continuous movement of air is maintained 
at a temperature of 95to 100°. In this drying installation with 33,000 cu. m. of air per 
hour, and at a temperature of 92°, 20,000 brick having a moisture content of 1100 g. each, 


were dried in 25 hrs. and 22,000 kg. of water evaporated. M.V.K. 
Considerations on the drying of brick and tile. ANrormng RayMonp. Rev. mat. 
constr. trav. pub., No. 244, pp. 1-2B (1930). A.J.M. 


Intraplant movement of materials. G. L. Montcomgery. Chem. Met. Eng., 37 
[4], 204-27 (1930).—Four general classes of equipment available for handling solid 
materials are (1) conveyers, (2) overhead equipment, (3) trucks and tractors, and (4) 
industrial railways. Types of conveyers classified in accordance with the direction 
of motion for which they are suited are (1) horizontal, (2) vertical, and (3) combined 
vertical and horizontal. Each type is illustrated with drawings and photographs. 
Overhead equipment is of two classes, (1) lifting only and (2) lifting and transporting. 
The types under each are defined, and illustrated with drawings. Trucks and tractors 
are of two general types, (1) hand operated and (2) power operated. An outline on 
the selection of equipment indicates what study must be made of the work to be done. 
Tables are given classifying the solution of handling problems, where large, medium, 
and small quantities of material are considered. A series of tables shows speeds, ca- 
pacities, sizes of materials handled, and general information assisting in the selection 
of the following kinds of conveyers: belt, bucket, chain, chain trolley, apron, pan, 
slat, platform chain and tray, bucket carriers, flight and scraper, drag chain, screw, 


gravity roller, and pneumatic. Data and list prices are also given for all of these types. 
G.R.S. 
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Flint and feldspar plant employs pumping of dry solids. H.P. Marcerum. Chem. 
Met. Eng., 37 [4], 237-38 (1930).—Ground feldspar is difficult to handle in many me- 
chanical conveying systems because it is quite abrasive and tends to absorb moisture 
from the atmosphere and form a cake in chutes or bridge over in hoppers. An outline 
is given of the method used in crushing, screening, and pumping feldspar into storage 
bins. A flow chart of flint and feldspar grinding shows the material handling equip- 
ment. Once feldspar is aerated it behaves like a liquid and is forced by a pump through 
a 2'/, in. line to six elevated concrete storage bins. The material flows directly from 
the line into the bin, practically without dust and spreads like a liquid. Fuller-Kinyon 
pumps are employed. G.R.S. 

New laboratory air separating unit. ANon. Brick Clay Rec., 76 [9], 599 (1930),— 
The Federal air separating unit embraces centrifugal separator and Federal closed circuit 
collector, together with fan and universal motor operated from light socket. The 
separator consists of head section, hopper, and cone section, with tangential air inlet 
built into the upper part of head section and tangential mesh valve air inlet applied to 
the cylindrical part of the cone section. The Federal closed circuit collector is assembled 
with cylindrical section mounted on long taper cone section. The cylindrical part is 
equipped with a hopper having a drum extension which divides the cylinder into upper 
and lower chambers. The principle of operation of the unit is given in detail. Illus- 
trated. E.J.V. 

Applications of air separation are numerous in nonmetallic mineral plants. RUBERT 
M. Gay. Pit and Quarry, 19 [13], 76-79 (1930); for abstract see Ceram. Abs., 9 [5], 
364 (1930). : E.P.R. 

Pneumatic conveying system installed for handling bulk lime. H.J. Levine. Pit 
and Quarry, 20 [1], 74-75 (1930).—L. points out how his company overcame difficul- 
ties of lime handling by adopting the pneumatic conveying system and sums up the 
advantages of the method. E.P.R. 

Increasing efficiency of transmission belts. D. GuisEpPpE MILANI. Corriere 
ceram., 10 [10], 377-79 (1929).—The following observations on the more efficient use 
of leather belts were taken by M. from the publication Direzioni dei reparti of M. F. 
W. Taylor: (1) Transmission belts which are narrow and thick wear better than wide 
and thin belts; (2) pulley faces should be 25% wider than the belt; (3) best distance 
between the axes is from 6 to 7.5 m.; (4) tension pulley should be provided; (5) a 
“double” belt can be used on a 300 mm. pulley; a ‘“‘triple’’ belt on 500 mm., or 
more in diameter; a ‘‘quadruple”’ belt on more than 760 mm.; (7) inspection should 
be made at regular intervals; (8) most economical weight for double belt is between 
11.6 to 13 kg. per cm. of width; or 14 to 15.75 kg. per sq. cm. of section. Other fac- 
tors influencing the durability of belts besides the weight are the manner of joining, 
polishing, and greasing, and the velocity (which should be between 1220 and 1380 m. 
the first minute for maximum efficiency). M.V.K. 

Modern ammonia-soda plants capitalize on economies of mechanical handling. 
L. C. HucHEs. Chem. Met. Eng., 37 [4], 232-34 (1930).—Because of the sizable ton- 
nages involved and high labor cost the handling problems especially in the lime burn- 
ing have been carefully worked out. A flow sheet of the process indicates the difficul- 
ties to be met. Belt conveyers bring limestone from the hold of the boat, delivering 
it to a boom conveyer which can swing to any point on shore within a radius of 50 ft. 
From 8000 to 10,000 T. can be unloaded in 6 to 10 hrs. A description is given of screen- 
ing, storage, weighing, mixing with coke, and charging into kilns. Kiln capacities are 
400 T. or more per day. G.R.S. 

Arrangement for transporting wet clay. D.S. Rev. mat. constr. trav. pub., No. 244, 
pp. 15-16B (1930). A.J.M. 
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Handling raw materials by pneumatic conveyers. ANoN. Ceram. Ind., 14 [5], 
541-46 (1930).—Pneumatic conveying is possible either by use of pressure or suction. 
When the pressure nozzle is immersed in the material, or the material is fed to the in- 
jector, the compressed air carries it along the desired course. There are a number of 
low-pressure conveying systems consisting of a centrifugal fan, piping, and a cyclone 
collector. These systems are inexpensive and function successfully for low tonnages 
of such materials as sawdust, shavings, and fibrous materials. Closely related is the 
pumping of dry pulverized materials, such as cement, pulverized feldspar, gypsum, 
clay soda ash, lime, etc., through pipe lines. The system depends upon the peculiar 
characteristic of most dry pulverized materials to become aerated and fluent when 
mixed with air. In this condition the materials can be forced by mechanical pressure 
over comparatively long distances, systems up to three thousand feet in length being 
used. For general classification suction systems operate at a negative pressure up to 
one inch of mercury, medium vacuum from 2 to 8 in., and high vacuum from 12 to 20 
in. Vacuum systems are designed to handle dusty materials which require a receiver 
and filter, and those designed to handle materials not carrying dust such as grain, seeds, 
etc., which use the receiver without the filter. The first type is of most interest to 
ceramic manufacturers. Dusty material is blown into a cyclone collector where about 
90% of the solids are precipitated. To prevent wastage of the 10% of fine material 
a second cyclone and set of filters may be provided. F.P.H. 

Diesel engines, their present and possible applications in the pit and quarry indus- 
tries. I. J.O. DurKEE. Pit and Quarry, 18 [12], 67-77 (1929).—A short historical 
sketch of the development of oil engines and descriptions of different types which are 
adapted to the pit and quarry industries is given. E.P.R. 

Diesel engine. R.ScHwartz. Tonind.-Ztg., 54 [28], 479-80 (1930).—S. discusses 
the use of the Diesel engine in ceramic plants and points out its advantages in comparison 
with steam engines. M.V.K. 

Self-unloading sand boat on Lake Constance. ANoN. Technique Moderne, 21, 
701-702 (1929); Rev. Brown-Boveri, Aug., 1929; Pit and Quarry, 19 [13], 68 (1930).— 
A new type of vessel equipped for self-unloading of its cargoes has been in service on 
Lake Constance, Switzerland. The self-unloading equipment, permitting one man 
to unload 53 cu. yd. per hour, consists of two screw conveyers in the bottom of the 
hull discharging to a chain-bucket elevator amidships, which in turn discharges by 
means of a spout from the head of the elevator to belt conveyer. E.P.R. 

Alton Brick Co.’s quick delivery service. ANoNn. Brick Clay Rec., 76 (9), 578-79 
(1930)—The Alton (IIl.) Brick Co., supplying face brick and other clay products to 
Alton and to the metropolitan area about St. Louis, maintains three plants, none of 
which is more than 20 miles from another or from the central distributing yard. Fon- 
taine demountable bodies are being put in as standard trucking equipment, permitting 
one truck to do the work of two. The speedy delivery made possible by the arrange- 
ments in effect is a point in customers’ service which cannot be overlooked. E.J.V. 

Loading bulk gypsum into box cars. ANON. Pit and Quarry, 19 [13], 92-93 
(1930).—One method of loading bulk material into box cars is with a centrifugal load- 
ing machine. This high-speed centrifugal machine will load a car in about 20 minutes. 
The machine weighs but 730 lbs. and operates on a 3-H.P. motor. E.P.R. 

Wheelbarrow in ceramics. H. M. KRANER. Chem. Met. Eng., 37 [4], 235-37 
(1930).—Handling raw materials in the several branches of the ceramic industry pre- 
sents two definite aspects. (1) In heavy clay products the volumes of material con. 
sumed are large and materials are of a rather low grade. (2) In the whiteware in- 
dustry, high grade clays, flint, and feldspar are used in large quantities. The methods 
used in handling them must be such that their purity is maintained. Descriptions are 
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given of methods employed in various plants, indicating the amounts of raw materials 
handled. G.R.S. 
Mechanical handling. ANon. Chem. Met. Eng., 37 [4], 202-203 (1930).—Im- 
portance of materials handling is shown by the fact that handling within the plant 
accounts for 22% of industry’s labor payroll, and that is equal to 80% of the amount 
going into product transportation outside the plant. G.R.S. 
What mechanical handling offers to the chemical engineer. ANON. Chem. Met. 
Eng., 37 [4], 201 (1930).—An outline of the subjects treated in this issue amounting 
almost to a handbook. G.R.S. 
Dicol heavy oil burner. ANon. Engineering, 129 [3346], 300 (1930). A.A. 
Chromium plating. ANon. Popular Sci., 116 [5], 51 (1930).—The operations in- 
volved are “stripping” or cleaning, by sandblasting or acid treatment of the article; 
successive nickel-plating, copper-plating, replating with nickel, and chromium plat- 
ing. After each plating the article is polished. The object of the platings with copper 


and nickel is to secure a smooth, even coat of chromium. IIlustrated. E.J.V. 
New type microscope has novel feature. ANoNn. Popular Sci., 116 [5], 34 (1930); 
see also Ceram. Abs., 9 [5], 366 (1930). E.J.V. 


Type of brick machine oil influences power consumption. ANoNn. Brick Clay 
Rec., 76 [9], 572 (1930).—Few clay products manufacturers give very serious attention 
to the matter of lubricating auger machine dies. There has been little research on this 
subject and most machinery manufacturers are content to recommend the use of a 
cheap lubricating oil or even crank case drainings where oil lubricated dies are used. 
An investigation of this subject made by the Royalton Face Brick Co., Middletown, 
Pa., in coéperation with lubrication experts showed some startling differences in power 
consumption with different types of oils. These tests demonstrated that the subject 
is well worth the time of any manufacturer to investigate. The tests showed that the 
grade and density of the oil has a material influence on the power consumption and 
demonstrated the inadvisability of using an oil of low density. There is also reason to 
believe that companies now using water or steam for lubrication may find this a costly 
practice from the standpoint of power consumption. E.J.V. 

Carbon in coal. R. E. BREWER AND E. P. Harpinc. Colliery Guardian, 140 
[3602], 142 (1930).—A modification of Parr’s total carbon determination in coal is 
described. Parr proposed a gas volumetric method for determining carbon from the 
residue obtained by fusing the coal sample with sodium peroxide and potassium chlorate. 
The residue consists largely of sodium carbonate and sodium peroxide. This is dis- 
solved in water, treated with concentrated hydrochloric acid, and the evolved carbon 
dioxide is measured under known conditions of temperature and pressure. The total 
carbon apparatus designed by Parr has been changed in several minor respects and used 
under slightly different conditions. ‘These changes have resulted in an easier control 
of the temperature, have eliminated the need of compressed air, and have made possible 
a higher accuracy of results due to a better control of the experimental conditions. 

E.J.V. 

Metals for brass pickling containers. ANoN. Jron Age, 125 [13], 917 (1930).—In 
an address before the A.S.M.E., Dayton, Ohio, Feb., 1930, P. D. Schenck stated that 
high silicon iron (Duriron) is the only material which will stand a combination of free 
sulphuric acid and weak copper sulphate. If the concentration of copper sulphate 
is high, 18-8 Cr-Ni alloys will do but they do not stand a high per cent of free sulphuric 
acid. 

Revision and addenda to the Boiler Construction Code. ANon. Mech. Eng., 52 
[5], 557-65 (1930).—The Boiler Code Committee of the A.S.M.E. published a number 
of suggested revisions to the Code for criticism and comment. H.W.A. 


ome 
| 


1930 EQUIPMENT AND APPARATUS 555 


Official changes in the active list of permissible explosives and blasting devices for 
March, 1930. ANon. Bur. Mines, Rept. of Invest., No. 2992 (March, 1930).—Supple- 
ments complete active list of permissible explosives published in July, 1929, as serial 
No. 2947, and subsequent lists of changes designated as serials No. 2953, 2958, 2962, 
2972, and 2988. R.A.H. 

Recovery of kiln dust in Belgian cement plant. ANoN. Annales de Mines de 
Belgique, Vol. 29 (1928); Pit and Quarry, 20 [1], 86 (1930).—Technical data on the 
operation of an electrical precipitation system for removing dust from cement kiln gases 
at the Chercq cement plant of the Société Louis Delwart et Fils, Tournai, Belgium, 
are given. E.P.R. 

Wire saw 1400 ft. in length used in Ozarks. ANon. Pit and Quarry, 20 [3], 35 
(1930).—A quarter-inch, three-stranded steel wire, 1400 ft. long, driven by an auto- 
mobile engine, is sawing huge slabs of marble from a hillside in the Ozark region of 
Arkansas. Wire sawing already has proved its value in slate quarrying in Pa. 

E.P.R. 


BOOK AND BULLETINS 


Principles of Electroplating and Electroforming. BLUM AND GEorcE B. 
HoGaBoom. 2nd ed., 424 pp. McGraw-Hill Book Co., Inc., New York. Price $4.50. 
Reviewed in Can. Chem. Met., 14 [4], 58 (1930).—A number of new chapters appear 
on such subjects as chromium plating. The book is a text on the principles of the 
chemistry involved. -Electrochemistry is dealt with in a way which a student plater 
should be able to follow, but the main portion of the work deals with the actual depo- 
sition of metals and alloys. One chapter is devoted to experimentation and offers 
directions and general suggestions which would be helpful in a works laboratory when 
a plater wished to try out variations of any kind. E.J.V. 

Classification and tabling of difficult ores with particular attention to fluorspar. 
W. H. Cocum.. Bur. Mines, Tech. Paper, No. 456; 40 pp. (1929).—The jiggering 
and tabling of Ill. and Ky. fluorspar ores offer a good basis for study in ore dressing. 
The gangue is calcite, quartz, and quartzite. The present paper shows the following 
points: (1) An ore containing heavy mineral that has been unlocked by grinding may 
not need classification. (2) It is desirable to apply classification so that the range of 
sizes containing locked grains will be more closeiy classified than the part of the ore 
that has been liberated by crushing. (3) Tables are too big when the classifier is over- 
taxed to load them, and the laws of classification are thereby violated. (4) The screen 
analysis of the feed and also the relative settling rates of the disseminated grains must 
be taken into account before the classifier can be scientifically adjusted. (5) The 
literature places too much emphasis on hindered settling ratios. (6) Hindered settling 
does not have much advantage over free settling when the minerals or the dissemi- 
nated grains are nearly as light as the gangue. Such an ore is in most need of classifica- 
tion. (7) The proper rate of flow of spigots may be scientifically determined. (8) 
The nature of the material in the first spigot when the feed is prepared by a limiting 
screen is entirely different from that when the feed comes to the classifier from over- 
flow devices. (9) A fluorspar ore is excellent for study. The results of classification 
are given. (10) The force diagram may be used to determine mean mesh. (11) 
The use of average diameters which takes into account the dimensions of sieve open- 
ings is not desirable, and it is a mistake to regard as a final criterion the ratio of the 
average diameters of the light mineral grains to that of the heavy mineral grains in a 
classified product. If the classification is good, the settling ratios will, however, indicate 
the amenability of the ore to table concentration. (12) The degree of sizing, not the hin- 
dered-settled ratio of the respective specific-gravity increments, determines the efficiency 
of the classifier. Heavy liquids are used to obtain the specific-gravity increments. 
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(13) The efficiency number (degree of sizing) may be determined. The efficiency 
number enables scientific adjustment and comparison of classifiers. (14) A classifier 
tends to segregate the heavy minerals in the first spigots and the light minerals in the 
last. (15) The feed to a classifier is generally of such a nature that it gives first spigots 
that are very rich, intermediate ones of the same tenor as the feed, and the last ones 
of low grade. The best ultimate results will be obtained when the low-grade products 
come nearest to the zero range of sizes. It is therefore desirable to use the finest pos- 
sible limiting screen at the head of the classifier. Screens should be used to size the 
material that is coarser than the limiting screen ahead of the classifier. (16) Screen 
sizing is technically an efficient method of preparing a table feed. (17) A one-way 
classifier will concentrate middlings. (18) Classified fluorspar with a mean diameter 
as fine as 65-mesh may be concentrated on a table. (19) Commercial classification 
of ores other than fluorspar gives desirable sizing. Price 15¢. R.A.H. 
Centrifugal concentration. H. A. DoERNER. Bur. Mines, Tech. Paper, No. 457, 
39 pp. (1929).—This paper deals with an investigation of centrifugal concentration, 
especially its application to the treatment of the slime portion of tailings from mills 
that use gravity-concentration methods. The purpose of the present paper is to increase 
interest in centrifugal concentration by a discussion of the theoretical principles in- 
volved, an analysis of various machines that have been invented, and a description 
of the construction and operation of experimental machines. The report discusses 
the relation between gravity and centrifugal concentration; fundamental requirements 
for concentration; calculation of centrifugal force and pressure, and the following 
centrifugal concentrators: riffle with hydraulic discharge, free settling classifier, hin- 
dered settling classifier, jig with hutch discharge, hydraulic riffle, and centrifugal bubble. 
Description of plant and laboratory tests is included. Price 10¢. R.A.H. 
G. E. super-synchronous motors for large grinding and pulverizing mills. ANON. 
4 pp., 5illus. Pitand Quarry, 19 [5], 100 (1930).—A catalog of the General Electric Co. 
describes and illustrates various applications of synchronous motors driving tube, 
finish-grinding, and ball mills. E.P.R. 
Complete reference data on double-crimped wire-cloth and woven screens. ANON. 
Reviewed in Pit and Quarry, 19 [5], 100 (1930)—The Ludlow-Saylor Wire Co. has 
issued a booklet illustrating the use of wire cloth in filters, separators, screens, mills, etc. 
E.P.R. 
PATENT 


Regulating lateral movement of longitudinal sieves. WALTER BRECHT AND ERICH 
ScHaun. U.S. 1,755,202, April 22, 1930. Ina machine of the character set forth, consist- 
ing of a longitudinal web carrying sieve arranged to have lateral shifting from one posi- 
tion to another and a control roller controlling the shifting of the same, a counter- 
balanced vertically swingable strike plate, means for directing a jet of water upon the 
strike plate whereby to operate the same, positioned to insure interception of the jet 
of water by the sieve when the latter is in one position of movement, and means con- 
trolled by the operation of the strike plate controling the operation of the control roller. 


Kilns, Furnaces, Fuels, and Combustion 


Brick kiln for drying and firing. Ju1ius KeEpERs. Tonind.-Ztg., 54 [13], 209 
(1930).—This continuous kiln is so constructed that the heat from those chambers 
which have finished firing is made use of for drying the ware. The brick are brought 
into the kiln immediately after pressing and remain from 30 to 36 hrs. without being 
fired and without air currents. By radiation of the kiln walls the brick are slightly 
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warmed and even hardened. After this they are fired for 24 to 28 hrs. Such a kiln 
can be heated by gas or scattered firing depending on the ware. The kiln is described. 
M.V.K. 
Coulhon annular kiln. F. Borgermans. Kiley, 21 [8], 92-96; Tonind.-Zig., 54 
[21], 367 (1930).—B. describes a Coulhon annular kiln with grates. The operation 
of the kiln is described. The consumption of coal is 40 kg. of coal for 1000 kg. of ware 
fired at 900°C, 65 kg. at 1250°, and 95 kg. at 1460°C all with a charge of 950 kg./cu. m. 
Fifteen such kilns are in operation and can be fired with coal or wood. M.V.K. 
Materials for dressing kiln surfaces. ANON. Tonind.-Zig., 54 [22], 379 (1930).— 
Two compositions of dressing materials are given which were used with good results: 
10 parts of sodium silicates, 20 parts of rock salt, 10 soda ash, 15 fluorspar, or 5 water 
glass, 10 finely sifted kiln ashes, and 130 raw clay. The walls of the kiln are covered 
with a slip. At 600° this composition has already fired into the brick and joints; it 
glazes at higher temperatures. The second composition is for temperatures of 900 
to 1000°. For high temperatures, refractory clays must be used instead of ordinary 
clays and grog powder instead of ashes. At temperatures higher then 1100° sodium 
is not used and at still higher temperatures the salt is also left out. The composition 
is as follows: for 900 to 1000° (Seger cone 010a to 05a): 10 parts of sodium, 5 dry 
water glass, 5 liquid water glass, 20 rock salt, 5 glass powder, 100 clay and depending 
on plasticity, 10 to 30 finely-ground brick powder. The salt is dissolved in boiling 
water to which the sodium and water glass are added. The covering must be done 
when the kiln is in operation. It is well sometimes to add 20 to 30 parts of blast-furnace 
slag especially at temperatures of 950 to 1100°. M.V.K. 
Use of air in continuous kilns. ANon. Brit. Clayworker, 39 [456], 10-12 (1930).— 
Air is required in continuous kilns: (1) to carry moisture from the brick; (2) to warm 
the brick prior to their being preheated so as to prevent scum or kiln white; (3) to 
support the combustion of the fuel in the chambers being fired, and also in the pre- 
heating chambers; (4) to oxidize any iron compounds present to produce a good red 
color; (5) to burn away any carbonaceous matter present in the goods, and so prevent 
the formation of cores or black heart; and (6) to cool the fired goods, so they may be 
handled conveniently. The volume of air, as well as its temperature, are important 
factors in the efficient working of a kiln and almost equally essential is the length of 
time the air is in contact with the ware or fuel. In order to make the best use of the 
air the following precautions should be observed: (1) The ware should be as dry as 
possible before entering the kiln and must be properly placed so as to not baffle the air 
and gases unduly. (2) Every effort should be made to keep the kiln working regu- 
larly. (3) The fuel should be added regularly and as often as possible. (4) Some 
means should be used to ascertain the temperature and draft of the kiln and to keep 
these as constant as possible. (5) A draft regulator is desirable to ensure a constant 
volume of air and gases passing through the kiln. (7) The preheating and cooling 
zones should be of ample length to ensure all the gases being heated to the requisite 
temperature. (8) An unnecessarily large supply of air should be avoided but care 


should be taken to see that ample is supplied. R.A.H. 
Lighting continuous-fire kilns. J. WELTER. Rev. mat. constr. trav. pub., No. 244, 
pp. 3-5B (1930); see also Ceram. Abs., 9 [6], 457 (1930). A.J.M. 


Removal of ash in furnaces burning powdered coal. ANoNn. Colliery Guardian, 
140 [3608], 720 (1930).—Three coals having fluid temperatures for the average ash 
of about 2400, 2600, and 2800°F were burned. Some of the preliminary findings are 
as follows: A selective separation occurred which increased the percentage of fluxes 
in the slag, compared with that in the ash of the coal. The percentage increase was 
greater as the percentage of fluxes in the original ash was lower. The softening tem- 
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peratures of the slags were lower than those of the original ash, but the fluid tempera- 
tures were not changed to as great an amount. The lowering of the fusion temperatures 
increased as the fusion temperatures of the original ash were higher. E.J.V. 
Tunnel kiln cars. ANON. Refrac. Jour., 5 [55], 259 (1930).—It has been found 
that the maximum temperature at the axles of the tunnel kiln car is between 271 to 
320°C, and the oil proving most promising is described as ‘650 S.R. stock” having a 
flash point of 573°F and fire point of 640°F 0.9168 SP. The mixture given is oil 500 
g., graphite ‘‘super-air floated’ 176.5 g. The lubrication was carried out by a hose 
attached to a tank under 15 Ib. pressure and the cars were able to go through the tunnel 
three times without further lubrication. E.P.R. 
Chimneys and draft. W.F. Scuapuorst. Pit and Quarry, 19 [13], 71 (1930).— 
A chart useful for determining the number of pounds of coal that may be burned per 
hour on a given grate, knowing the area of the chimney in sq. ft. and the height of the 
chimney above the grate in feet, is given. The range of the chart is great enough to 
take care of any chimney that has ever been built, from 10 to 1000 ft. in height and in 


F 
area from 2 sq. ft. to 2000 sq. ft. It is based on the formula: A = —————-, where 
21.8—VWH 
A = the cross-sectional area of the chimney in sq. ft., F = number of pounds of coal 
burned per hour, H = height of chimney above the grates, in ft. E.P.R. 


Utilization of waste heat from brick furnaces. JosEF POsSNER. Sitavivo, p. 238 
(1929).—Theoretically the annular furnace should need only the heat required for com- 
pensating the losses by radiation occurring, t.e., about 450,000 calories per 1000 brick 
29 by 12 by 6.5 m. in size. Actually the heat supply must be greater as there exists 
other losses: (1) the chimney losses of aboiit 300,000 calories; (2) 30,000 calories are 
lost in the goods discharged from the furnace and 190,000 calories are lost in the air. 
These data are the average values of a series of tests carried out to state the heat con- 
sumption of Hofmann’s and Biihrer’s annular furnaces per 1000 brick. To these 
losses must be added the heat required for evaporating and expelling the bound water, 
t.e., about 300,000 calories, and for decomposing CaCO;, about 30,000 calories per 
1000 brick, altogether about 1,300,000 calories or the calorific value of 200 kilos of coal 
of 6500 calories. If it is presumed that for drying 1000 brick an amount of heat of 
1,500,000 cals. is required (there are, however, furnaces needing only 1,0C0,000 cals.; 
theoretically 600,000 calories are necessary), it is obvious that by the flue gases, before 

leaving the chimney, a brick can be dried, 7.e., 200 brick. If only 80% of 
the heat lost by radiation through the walls could be recuperated this would be sufficient 
for drying 240 brick. P. designed a drier which is heated by waste gases and dries 
perfectly 600 brick per 1000 brick manufactured. See also Ceram. Abs., 9 [5], 369 
(1930). R.B. 

Seger cone diagram as a basis for firing and the test of fine and coarse ceramic 
products. FRIEDRICH DetrmeR. Sprechsaal, 63 [10], 173-76; [11], 189-92; [12], 
207-10 (1930).—From observations of curves of heat transmission, change of fluidity, 
processes of diffusion, etc., which take place during the firing of a Seger cone or in firing 
a ceramic paste, analogous curves are found even though complete identity does not 
exist. From this fact and with the help of thermodynamics, far-reaching conclusions 
from a Seger cone diagram can be made except in certain cases as exothermic reactions, 
and glazes containing boric acid. This is a Seger cone time diagram. If curves of 
shrinkage, vitrification, fusion, etc., are diagrammed, exact and clear directions for firing 
and testing ceramic products are obtained. The natural limits of the Seger cone hitherto 
existing are explained and the demand for further series of cones and change of the 
present ones is raised. M.V.K. 
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Calorimetric investigations. A. ScuiikarEw. Die Messtechnik, 5 [3], 63-65 
(1929).—After a discussion of the difficulty of determining the water equivalent of the 
calorimeter bomb, a comparison is made of various methods of making this determi- 
nation. A new method is worked out which merits adoption on account of its accuracy 
and simplicity. Numerical data to indicate the merits of this method, in which benzoic 
acid is used, are included. Illustrated. E.J.V. 

Cost of air heating. Wii11amM A. Butter. Clay-Worker, 93 [4], 288 (1930).—A 
close-up of present-day industrial furnaces discloses that the economy of a furnace corre- 
sponds with the cost of heating the combustion air. In line with this conclusion in every- 
day practice, it is known that it is impossible to light a fire without first heating the com- 
bustion air. It is known from experience as well as theoretically that the preheated air 
method is by far the most economical, 7.e., 200 lbs. bituminous coal fires 1000 6-Ib. brick 
in the Hoffman kiln, while more than twice this amount of coal is required to fire 1000 
brick in the downdraft kiln. The difference in the amount of coal represents the cost 
of air heating in the downdraft kiln with cold air for combustion. Two methods of 
firing with pulverized coal are discussed, one in which the air is preheated and the other 
in which it is under pressure and requires extra coal to heat it. E.J.V. 

Fuel requirement for ceramic practice. C. W. PARMELEE AND R. K. Hursu. 
Brick Clay Rec., 76 [9], 584-85 (1930).—In the production of ware when color is impor- 
tant and in connection with glazed products it is desirable to use coal with a minimum 
sulphur content, preferably not exceeding 1%. The heating value of a coal deserves 
the same ‘consideration in ceramic uses as in other applications. Coals of high quality 
in this respect are generally more economical than those of lower grade because of the 
better fuel efficiency obtained. Long-flame coals are preferable for firing clay products, 
especially in periodic kilns where the distance of gas travel is relatively great. Short 
flame coals tend to develop excessive firebox temperatures but do not give as good 
heat distribution within the ware. The highly volatile coals require more attention 
and care in firing than do the short-flame coals. In the firing of car tunnel kilns with 
coal it is likely that a lower volatile content and shorter flame would be desirable, since 
the distance of flame travel and the volume of combustion space is much less than in 
periodic kilns. While coals of high volatile content are generally desirable for kiln 
firing, the caking coals are not adaptable. The quality as well as the quantity of ash 
in the coal is to be considered. Coals differ greatly in the fusibility of the ash, some 
fusing at relatively low temperatures and producing clinkers, while others are refrac- 
tory and do not clinker. The slagging effect of fused coal ash on the firebrick lining 
of the kiln furnace may be a serious problem in kiln maintenance. The molten ash 
attacks and dissolves the refractory or it may form clinkers along the side wall which 
must be broken off and when cleaned may carry away sections of the brick with it. Cer- 
tain coals have an appreciable content of salt which is volatilized and carried into the 
kiln with the combustion gases. The effect of this in scum formation has been noted. 
The adaptation of stokers to kiln firing is, as yet, in the experimental stage. The use 
of powdered coal is also in the stage of development for ceramic firing, although one 
or two installations are in use. The principal difficulty involved is the ash carried by 
the flame and its effect on ware being fired. E.J.V. 

A study of certain American coals. A. M. Batt AND H. A. Curtis. Ind. Eng. 
Chem., 22 [2], 137-40 (1930)—A study was made of various American bituminous 
coals to determine their behavior in the neighborhood of their softening temperatures 
by the gas-flow method and also under reduced pressure and upon single pieces of coal. 
It is shown that coals differ widely in their softening points, in their sensitivity to oxi- 
dation and preheating, in degree of fluidity reached above their initial softening points, 
and in the degree of plasticity below their softening points. R.G.M. 
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Burning fuel in downdraft kilns. Anon. Brit. Clayworker, 39 [456], 30-31 (1930).— 
The ordinary combustion of coal in a kiln takes place in 3 stages: (1) The air passing 
through the grate and beds of fuel forms carbon monoxide, which is burned almost 
at once, forming carbon dioxide, the heat developed being used for firing the ware. 
(2) Hot carbon dioxide cannot exist in the presence of hot coke so that a portion of 
the gas is reconverted into carbon dioxide. (3) Any volatile matter in the fuel is con- 
verted into gas which resembles an impure ‘‘town’s gas.’’ Downdraft kilns ought 
always to be provided with fireplaces of such depth that they act as semigas producers, 
regardless of the use of flat or sloping fire bars. The amount of useful gas (carbon 
monoxide) produced by passing air through a thick bed of fuel depends partly on the 
reactivity of the fuel, which varies with its origin, partly on the temperature, and 
partly on the time of contact. R.A.H. 

Treatment of fine coals. ARTHUR GROUNDS. Colliery Guardian, 140 [3604], 318-20 
(1930).—Some of the recent developments in the treatment of fine coals are discussed. 
These include use of vibrating screens, slurry formation in the washery, cleaning of 
slurry, froth flotation, ‘‘up-grading’’ slurry, rotary filters, and drying of the fine coal. 

E.J.V. 

Relative inflammability of coal dusts. A. L. GopBERT AND R. V. WHEELER. Col- 
liery Guardian, 140 [3602], 131-33; [8603], 224-26 (1930)—A laboratory method for 
measuring the inflammability of coal dust consists, briefly, in determining “‘the amount 
of inert dust required in a mixture with coal dust to suppress the ignition of the dust.”’ 
The present paper describes the method in detail and a record is given of experiments 
made to check its reliability. By its use, a study has been made of the relationship 
between the chemical composition of coal dusts and their inflammability. A simplified 
form of the method is suggested for routine tests. E.J.V. 

Characteristics of American and British coals. REINHARDT THIESSEN AND WILFRID 
Francis. Colliery Guardian, 140 [3602], 142 (1930).—A brief discussion of the more 
obvious differences between British and American coals is given. E.J.V. 

Pulverized fuel. J. T. DUNN AND Burrows Moorg. Colliery Guardian, 140 
[3615], 1384-87; [3616], 1473-75 (1930).—The properties which govern largely the 
choice of a fuel to be used in powdered form are discussed in detail: (1) friability, (2) 
moisture content, (3) ash content, (4) volatile matter, and (5) availability of fuel. The 
combustion aspects are (1) combustion of the powdered fuel in masses ranging from 
invisible to active visible combustion and (2) combustion of the fuel finely dispersed. 
The principal factors directly controlling combustion temperature are (1) rate of oxi- 
dation and decomposition, (2) dissociation of the reaction products, (3) the mean heat 
capacities of the gaseous products, and (4) heat losses due to conduction and radiation 
from the hot combustion gases. The principal factors controlling completeness of com- 
bustion are (1) intimate mixing of fuel and air in correct proportions, (2) degree of 
fineness of particles, (3) preheating of the air, and (4) uniform rate of supply of the mix- 
ture of fuel and air to the combustion chamber. The combustible capacity is deter- 
mined by (1) the amount of heat produced and (2) the rate of production of heat. The 
method in general use has been the détermination of the calorific value by a bomb 
calorimeter. The two principal systems of pulverized fuel firing are described. The 
temperature rise during pulverization and the dissipation of this heat is explained. 
The characteristics of units for feeding the fuel from the bins to the pipe lines are (1) 
accessibility, (2) high-moisture handling capacity, (3) reliability, (4) capacity for pre- 
* venting arching in the bin, (5) uniform delivery, and (6) low dust leakage. A burner 
should have (1) high adjustability and adaptability, (2) capacity for operating with 
low air pressures, (3) capacity for delivering a uniform mixture of air and fuel, and 
(4) capacity for operating at high and changing temperatures. Two types of success- 
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ful burners are (1) grooved burner nozzle giving a helical motion and (2) staggered 
vanes which impart changes of direction to the coal-air stream. The principal factors 
governing the size and shape of the combustion chamber are (1) time allowable for 
combustion, (2) avoidance of contact of hot flame with chamber walls, (3) fuel con- 
sumption, (4) method of cooling the linings of the chamber, (5) the type of process for 
which the fuel is required, and (6) the space available. 25 to 35% of excess air is found 
to be suitable with coal in powdered form. The necessity for special refractory linings 
has been greatly lessened by water-cooling arrangements, but refractory linings are 
desirable since they maintain sufficient incandescent surface for proper combustion 
in cases where fuels of low volatile content, such as coke or anthracite, are used, or in 
cases where combustion space is necessarily limited. E.J.V. 
Value of finely-pulverized coal. ANon. Pit and Quarry, 19 [5], 86 (1930).—To 
obtain instantaneous combustion of any combustible material it is necessary to increase 
the surface of the material being burned. Thus, coal of extreme fineness burns so quickly 
that most people would call its combustion an ‘“‘explosion,’’ much like the burning of 
gas. Even fuel oil must be pulverized or ‘‘atomized” before it will burn properly under 
a boiler. It is an acknowledged fact that the more thorough the atomization of the 
oil the better the combustion, because the more finely divided the oil the closer is its 
approach to the ideal gaseous state. Similarly, the finer the pulverization of coal the 
closer is its approach to the ideal gaseous state. E.P.R. 
Treatment of coal. C. H. LANDER. Queensland Govt. Mining Jour., 30 [11], 471 
(1929).—In a lecture on the treatment of coal, at the Royal Society of Arts in London, 
L. discussed some of the more recent work carried out on the constitution of coal, and 
dealt at some length with high-temperature carbonization processes and coke treat- 
ment, and with some of the problems of the gas industry. E.P.R. 
Chemical nature of coal. FRrepRICH BERGius. Queensland Govt. Mining Jour., 
30 [8], 395 (1929).—At the Pittsburgh conference of Bituminous Fuel, B. gave account 
of his investigations on hydrogenation. The paper concerns part of the labor carried 
on by Karl Schoenemann during the last year. The task was to study the formation 
of coal from cellulose and lignin. B. points out the simple stoichiometric relation be- 
tween quantities of applied cellulose and the resulting quantity of carbonic acid and 
water. C.H,oO; = CO, + 2H:O + (end coal + by-products). The results of the 
investigation show that the end coal resulting from cellulose is closely related to natural 
coal and that it is very likely that a considerable proportion of natural coal is derived 
from cellulose. E.P.R. 
Determination of mineral matter in coke. K. Hrapsky. Gas Age-Rec., 65 [18], 
650 (1930).—The relation between the true mineral content of coke and the compo- 
sition of the ash is discussed. If the coke contains little sulphur and no sulphate the 
ash is free from sulphate. Sulphate in the ash is not derived from organic sulphides. 
The sulphur in the ash is unchanged by addition of lime to the coke. The coke sample, 
weighing from half to one gram, is treated in a porcelain boat with dilute acetic acid, 
3 to 5 cu. ems., dried, and washed in air or oxygen at a temperature of 700 to 800°C. 
The ash is reduced with dry hydrogen at the same temperature and cooled in hydrogen. 
After further treatment with acetic acid and reduction in hydrogen the ash is weighed. 
The iron in coke is present as the element or as ferrous sulphide. F.P.H. 
Coke sets record. ANON. Chem. and Met. Eng., 37 [1], 33-35 (1930).—Output of 
coke during the year was largest ever recorded, being 11.3% greater than in 1928, the 
previous record year. Maps, charts, and tables are given. G.R:S. 
Some properties of coal dust and pulverized coal. F.S.Sinnatr. Colliery Guardian, 
140 [3616], 1478-79 (1930); for abstract see Ceram. Abs., 8 [6], 438 (1929). E.J.V. 
Distillation of finely-divided coal. TRICKNUNGS-, VERSCHWELUNGS-, UND VER- 
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GASUNGS-G.M.B.H. Colliery Guardian, 140 [3606], 561 (1930); for abstract see 
Ceram. Abs., 8 [11], 838 (1929). E.J.V. 
Coal washing investigations. ANoNn. Engineering, 129 [3344], 196 (1930).—The 
washing processes are discussed under the headings: gravity stratification, float and 
sink processes, and non-gravity processes; the last class includes both flotations and 
oil amalgams. In all three classes wet and dry processes are distinguished. Magnetic 
and electrostatic separators are merely mentioned. Bulletin, No. 300 of the Bureau of 
Mines, on Coal Washing Investigations, Methods and Tests by F. H. Yancey and 
Thomas Fraser is discussed. See also Ceram. Abs., 9 [3], 222 (1930). A.A. 
Smoke abatement and its relation to brickmaking. ANon. Brit. Clayworker, 38 
[455], 445-47 (1930).—There are 3 methods of preventing black smoke from kilns: 
(1) burning the fuel so that no black smoke is produced; (2) burning the smoke, and 
(3) trapping the smoke before it reaches the chimney. The first method is converting 
the fuel into gas and the kiln into a gas-fired kiln. If solid fuel is supplied mechani- 
cally the amount of black smoke can be made negligible. No matter how carefully 
a periodical kiln is fired it will be impossible to prevent smoke during certain stages. 
Smoke prevention is easy when a short flame will suffice but extremely difficult when 
a long flame is needed. In many intermittent kilns the smoke is burned fairly com- 
_pletely during the full fire stage because the contents are at so high a temperature and 
the gases and air are so thoroughly mixed by the “baffling” action of the ware. Ina 
continuous kiln of sufficient length, the number of preheating chambers ought to be 
great enough to insure the complete combustion of the smoke, but in many kilns this 
does not occur. Various appliances can be inserted between the boiler or furnace, or 
kiln and the chimney, but this method is wasteful since no use is made of the heat evolved. 
The most novel method of trapping the smoke is electrical precipitation on a series of 
fine wires suspended in the chimney. So far the only method which can effectively 
deal with smoke which has left the kiln and is about to enter the chimney is to provide 
a washing device. Such devices cause the chimney to be practically useless as a draft 
producer and it is necessary to place a fan in the system to produce a draft. R.A.H. 
Applications of thermodynamics of interest to gas engineers. D. L. JACOBSON. 
Gas Age-Rec., 65 [18], 643-46 (1930) —From a practical point of view every chemical 
reaction has corresponding value for the change in free energy in calories in the same 
way that it has a heat of reaction in calories. The free energy value indicates the “‘po- 
tential’’ of the reaction, i.e., it is a measure of the driving force tending to drive the re- 
action to equilibrium. When equilibrium is reached, the driving force is zero and the 
free energy is zero. The standard conditions for which free energy is calculated, in 
the case of gases, assume each gas to be at one atmospheric pressure. While free energy 
is the measure of the driving potential, it gives no information on the rate of reaction 
and further information on the rate of reaction must be obtained to complete our knowl- 
edge of a particular reaction. F.P.H. 
Fuel gas technique: some modern developments. L. H. SENsICLE. Chem. and 
Ind., 49 [5], 57-66 (1930).—Fuel gas for industry is derived from (1) statutory gas under- 
takings, (2) nonstatutory gas suppliers, (3) producer or other gas made on consumers 
own works, and (4) limited special sources of compressed gas in cylinders for welding, 
cutting, etc. For successful utilization of gaseous fuel, one essential is constant gas 
quality. In England the Boys calorimeter is used for official spot testing. Automatic 
recordjng apparatus for calorific value are represented by Fairweather and Thomas 
apparatus. Klonne tankless gasholder and the M.A.N. waterless holder, new types 
of low-pressure gas holders are described. When gas is burned three different types 
of admixture with air for combustion can be distinguished: (1) no primary air is mixed 
with gas before it is burned, (2) part of necessary air is mixed with gas, and (8) all the 
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air required is mixed with gas before combustion. In practice (2) is most common. 
Recent developments such as the surface combustion burner, and the submerged com- 
bustion burner under (3) are discussed. Corrosion, internal and external, of trans- 
portation mains and pipes is an important problem. Gum formation in stored gas 
should be studied. See also Ceram. Abs., 9 [6], 458 (1930). G.R.S. 
Testing gas coals. J. G. Kinc anv L. J. Epccomse. Colliery Guardian, 140 
[3608], 715 (1930)—This investigation covers variations caused by two types of gas- 
making plants and those caused by differences in the type and size of coal. Accurate 
data were available from both plants on yields from three types of bituminous coal 
and from three ranges of coal size. One coal is typical of the fusible coals normally 
used for gas manufacture, a second of equal value for the production of gas, but less 
fusible, and a third less strongly caking and, for this reason, outside the class of normal 
gas coals. It has been possible to compare the assay results obtained from eight dif- 
ferent coals, all of gas-making type, with yields obtained by carbonization in continuous 
vertical retorts using 5% of steam. From the data obtained it may be concluded that 
the factors, for the calculation of retort yields from those of the assay, vary with type 
of retort and with type and particle size of coal. They may also vary with individual 
retorts of the same type, though to a much less extent. E.J.V. 


Submerged combustion. C. FEATHERSTONE HAMMOND. Colliery Guardian, 140 
[3608], 713 (1930).—In the Hammond system, fuel and air in chemically correct pro- 
portions are introduced into a mixing appliance constructed of laminations with a special 
form of piercing, so that when assembled, the holes form tubes, from which ducts lead 
the gas and air into the mixing chamber formed by a large central hole. From this 
the gas and air emerge in the form of jets and the cross-sectional areas of the passages 
are such that these streams or jets are of approximately equal velocity and have there- 
fore no superior kinetic energy either in the gas or air streams. These streams readily 
diffuse into one another in the mixing chamber to form a perfect homogeneous mixture 
of uniform composition, and with this perfect mixture it is found that the rate of com- 
bustion achieved in the combustion chamber of the burner is 200 times that obtained 
in the combustion chamber of a high-duty boiler under forced draft. The flame genera- 
ted in the above way is sufficiently stable to be unquenchable. E.J.V. 

Calculation of gas calorific values by nomogram. F. Jones. Colliery Guardian, 
140 [3607], 607 (1930)—‘‘Nomogram” is a graphical representation of a formula by 
the use of which any number of calculations, whose conditions satisfy that formula, 
can be worked out. If, in the case of gases, the total heat units of the heat-giving 
constituents (unsaturated hydrocarbons, carbon monoxide, hydrogen, and methane) 
are represented by the sumbols m, n, p, and q, a simple formula is obtained from which 
the calorific value of any gas can be obtained: CV = m+n+p)+4q. A typical 
diagram is shown and explained in detail and the method of calculation by use of the 
nomograph is illustrated. E.J.V. 

Producer gas practice. Vicror WinpET?r. Brick Clay Rec., 76 [9], 583 (1930).— 
Producer gas is of lower calorific value than ordinary city or by-product coke- 
oven gas and has a relatively low luminosity. The heat value of a typical producer 
gasiscalculated. Producer gas is a suitable fuel when a low cost source of heat is needed 
in large volumes for furnaces using great masses of heat, and is especially useful where 
a soft heat from a noncutting and nonoxidizing flame is desired. The relative value 
of producer gas and some competing fuels is given. A great deal of investigation and 
full scale experimenting has been done on the low carbonization of coal to produce a 
smokeless fuel substitute for anthracite. A process akin to the low carbonization 
idea has been worked out and a large plant using it is in successful operation in Chicago. 


E.J.V. 
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Gas producer practice. O.S. Scares. Brick Clay Rec., 76 [9], 583-84 (1930).— 
Certain general qualifications necessary in any coal before it is at all adaptable for use 
in the gas producer include: (1) fusion point of the ash must be above 2200°F; (2) 
coal with volatile content in excess of 42% is not desirable; and (3) ash in excess of 8% 
is burdensome to handle in the producer and no coal whose ash exceeds 10% should be 
used. In order to understand some of the problems of producer gas generation it is 
necessary to understand the fundamentals underlying the generation of carbon mon- 
oxide gas. A brief explanation of CO generation and some specific directions in regard 
to operation of the producer are given. E.J.V. 

Industrial gas subject to new factors. R.S. McBrmwwg. Chem. Met. Eng., 37 [1], 
36-38 (1930).—Power sources are briefly discussed. Reserves of natural gas are greater 
than estimated. Other kinds of gas which may supplant or supplement manufactured 
gas are (1) coke-oven gas now uneconomically conscripted for steel plants and oven 
firing, (2) petroleum-refinery vent gases, and (3) propane and butane recovered and 
wasted to the extent of three-quarters of a million gallons a day. G.R.S. 

Linde plants for coke-oven gas decomposition. ANoNn. Engineering, 129 [3343], 
163-66 (1930).—Decomposition of coke-oven gas by the process of the Gesellschaft 
fiir Linde’s Eismaschinen A.-G. of Hdllriegelskreuth, near Munich is described and 
illustrated. A.A. 

Characteristics and combustion of fuel oil. T. J. Ess. Blast Fur. Steel Plant, 18 
[4], 648-52 (1930).—Oil burners are really atomizers or vaporizers which change the 
liquid fuel into a fine mist or gas. ‘They are divided into three generai classifications: 
(1) mechanical burners in which the oil is atomized by the pressure of the oil alone; 
(2) spray burners in which the oil is atomized by a stream of air or steam; and (3) 
vaporizers which turn the oil into a gas. Burners have also been developed employ- 
ing combinations of these three methods. Combustion rates for fuel oil run from 20,000 
to 40,000 B.t.u. per hour per cu. ft. of furnace volume. This corresponds roughly to 
1/. to 1 cu. ft. per lb. of oil per hour, or in boilers 1 or 2 cu. ft. of volume per boiler horse- 
power developed. Modern installations run to the higher combustion rate. While 
it is true that a higher rate of heat liberation can be obtained with mechanical atomizing 
than with steam atomizing due to the shorter flame produced, the higher flame tem- 
perature thus produced will shorten the life of the refractories. For this reason it i$ 
best to figure the same rate of heat liberation regardless of the type of atomization. 
Combustion can be steadied if the flame is near a wall or floor. The heat thus radiated 
to the flame makes ignition easier. In boilers about 1 sq. ft. of radiating surface should 
be allowed per boiler horse-power developed. Impingement of the flame, however, 
should be avoided, as it increases maintenance and may tend toward localization of 
heat. If oil flames strike any cool surface before combustion is complete, soot is de- 
posited. F.P.H. 

Assay of coal for carbonization purposes. III. Correlation with coal gas manu- 
facture. ANON. Dept. Sci. Ind. Research. Fuel Research, Tech. Paper, No. 24; 
reviewed in Gas Age-Rec., 65 [13], 430 (1930).—This paper is the third dealing with the 
assay of coal for carbonization purposes, the earlier papers being Technical Papers 
Nos. 1 and 21. No. 1 dealt with the development of an apparatus for testing coals 
for carbonization at temperatures of about 600°C, and which was therefore especially 
suitable for coals to be used for low-temperature carbonization. No. 21 gave fuller 
details of the considerations leading to the choice of the particular form of apparatus 
and described modifications in procedure that had been found necessary when testing 
highly swelling coals. The present paper deals with a modification of the apparatus 
which is intended to make it more suitable for testing coals to be used in gas retorts. 
The yields obtained from any given ¢oal in gas-works practice depend on the type of 
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retort used and the method of working, so that the factors correlating the assay yields 
with those obtained in commercial practice vary with the type of retort, extent of steam- 
ing, size of coal, and to some extent with the nature of the coal. Correlation factors 
are given for a number of different conditions indicating how these factors vary. 
F.P.H. 
Carbonization of bituminous and brown coals. F. FisHer, T. BAHR, AND H. Sust- 
MANN.. Brennstoff Chemie, 11, 1-9 (1930); Gas Age-Rec., 65 [16], 546 (1930).—Strong, 
coherent, and dense semicokes have been produced by the carbonization of noncaking 
or highly swelling coals at a temperature of 600°C in an autoclave wherein the pres- 
sure developed by the gas evolved was permitted to rise to a predetermined value and 
was maintained thereat until carbonization was complete. Thus a coal which gave a 
feebly coherent coke of apparent specific gravity 0.67 under normal carbonizing con- 
ditions, yielded an exceptionally strong coke of apparent specific gravity 0.88 when car- 
bonized under a gas pressure of thirty atmospheres. The type of coke produced by 
this process depends on the gas pressure reached while the material is in the plastic 
state. To obtain the coke of maximum strength and density from some coals it was 
necessary to supplement the pressure due to the gas involved by the introduction of 
compressed nitrogen. F.P.H. 
Low-temperature carbonization. ANON. Colliery Guardian, 140 [3614], 1286-87 
(1930).—The Abder-Halden process, designed for the low-temperature distillation of 
fine and pulverulent coal, produces a semicoke having approximately the same ap- 
pearance as the original coal. The main feature of the method is that the semicoke 
remains pulverulent, or at least agglomerated in very small pieces, even when coals 
of the caking type are distilled. Illustrated. E.J.V. 
Plassmann process for the low-temperature carbonization of coal. Davin Brown- 
Lig. Gas Age-Rec., 65 [16], 541-43 (1930); for abstract see Ceram. Abs., 8 [2], 141 
(1929). F.P.H. 
Dvorkovitz system of low-temperature carbonization. ANON. Queensland Govt. 
Mining Jour., 30 [8], 385 (1929).—The process itself has various distinctive features 
and operates at least on certain types of coal with success. External heating of the 
retorts by producer gas is supplemented by the introduction of superheated gas (the 
product of the carbonization process after its final stripping of the condensable frac- 
tions) at a temperature of 350 to 400°C, which is passed downward through the charge 
and carries off the volatile matter distilled from the coal. The temperature of the 
retort is kept below 500°C, and the production of uncondensable gas is claimed to be 
so low that it is not sufficient to serve for the external heating of the retorts and the 
superheating of that portion which is used as carrier gas. E.P.R. 
Babcock low-temperature carbonization plant. ANON. Colliery Guardian, 140 
[3617], 1589-90 (1930).—A detailed description of a low-temperature carbonization 
plant in use in England is given. Illustrated. E.J.V. 
Low-temperature carbonization. The “Babcock” process. Davi BROWNLIE. 
Chem. and Ind., 49 [5], 92-94 (1930).—Instead of burning raw coal direct, it is first 
given a low-temperature carbonization (900 to 1000°F or 480 to 540°C), the residual 
solid fuel with 10 to 12% volatile matter is then used for combustion. Gases and vapors 
are passed through a condensing and scrubbing plant for recovery of tar and light oils 
The residual gas is burned. From '/, to '/; more coal is required but 16,000 to 20,000 
gals. of tar and 2000 gals. light oil are recovered per 1250 tons of coal used. Diagrams 
and photographs are given to illustrate the principles of the process. For previous 
abstracts see Ceram. Abs., 9 [2], 122; [1], 57 (1930). See also D. Brownlie, 1929 
Author Index, p. 955 for Ceram. Abs. G.R.S. 
Low-temperature carbonization. Anon. Brit, Clayworker, 38 [455], 469 (1930).— 
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A short discussion with data on the method of carbonizing waste coal or 
fuel. R.A.H. 


Coal processing yields new gains in production. ANoNn. Chem. Met. Eng., 37 [1], 
33 (1930).—Low-temperature carbonization seems to be an economic failure under 
American conditions at present. There has never before been a time when the inter- 
locking of the fuels and the energy resources of the U.S. were so intimate, nor has there 
ever been a time when changes in source of energy and fuel have been taking place so 
rapidly, or with the potentiality of so great an economic advance, and ever serious 
disturbance of present profitable operation. G.R.S. 
Rational firing. F. Nresuinc. Tonind.-Ztg., 54 [24], 405-408 (1930).—The con- 
tent of carbon monoxide and carbon dioxide in flue gases is important for the efficiency 
of firing. About 9.6 cu. m. of air are required to burn 1 kg. of fuel. The amount of air 
needed for burning can be calculated exactly in the case of every fuel. In ceramic 
kilns there is always a surplus of air which amounts to about double the air required 
for firing. The following processes influence the firing: (1) Opening of the fire door 
lowers the temperature as it permits the entrance of cold air into the firing zone. (2) 
Addition of fresh fuel reduces the heat and the temperature is lowered. (3) When 
the fire is charged, there is not enough air and the burning is not complete; carbon 
monoxide is formed and smoke appears. Unburned particles of combustibles are 
drawn away by the draft; there is a loss of fuel and reduced firing. (4) When the 
fire is well started and combustion is complete carbon dioxide is formed and the tem- 
perature rises. (5) When the fuel bed becomes completely ignited only small quanti- 
ties of oxygen are needed, but excess air enters which must be heated and an oxidizing 
flame results. To insure a rational firing it is necessary to maintain a continuous uni- 
‘form firing and to avoid sudden changes. Also, it is necessary to ascertain the compo- 
sition of flue gases and the quantity of air required. The latter is obtained by measur- 
ing the draft. There are different apparatuses for this purpose. Uniform feeding of 
the fuel can be done automatically. The fuel should be in the form of small coals when 
there is a large grate surface; also coal or coke dust can be used if the draft is not very 
strong. In periodical single kilns there should be a small surplus of air up to 300°C. 
In permanent kilns the surplus of air must not exceed double the quantity of air theoreti- 
cally necessary if the charge is damp. If the ware is dry or well smoked the surplus 
of air is lowered. In firing clays containing iron a surplus of oxygen is needed to ob- 
tain the red color by oxidation. Reduced firing and a lack of air are used to obtain 
dark colors. M.V.K. 
Chemistry and physics of combustion of gaseous fuels. G. E. Sem, H. A. Hemic- 
MAN, AND C. N. WitHrow. Ind. Eng. Chem., 22 [2], 179-85 (1930); for abstract see 
Ceram. Abs., 8 [12], 909 (1929). R.G.M. 
Transmission of heat between fluids in motion. I. A. Monprez. Chaleur ind., 11, 
117-25 (1930).—M. develops the classical theory for the case of flow in the same and 
that of flow in opposite directions. The calculations are then derived by a more exact 
method. II. Jbid., 11, 188-96.—M. decides that in some cases opposite flow is more 
advantageous, in others the flow should be itt the same direction, and in still others the 
two methods are equivalent. A.J.M. 
Heat transfer from gases to solids. ANON. (Queensland Govt. Mining Jour., 30 
[8], 382 (1929).—The efficiency of a number of industrial processes, such as the blast 
furnace, gas producer, and lime kiln, depends upon the proper transfer of heat from 
moving gases to colder solid particles. In general, heat transmission is a function of 
the physical properties of the mass of solid particles. The Bureau of Mines, in coépera- 
tion with the Univ. of Minnesota, has started an investigation for obtaining quantita- 
tive information which will guide operators in making such innovations in practice 
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as will best satisfy the thermal requirements of their processes. The transmission of 
heat from water flowing through a bed of steel balls, about 1 in. in diameter, is being 
studied first with a view of finding some fundamental relations that can be applied to 
systems in which heated gases are passed through a mass of irregular-shaped particles 
of relatively low heat conductivity. E.P.R. 
Heat transfer in regenerative systems. II. Grorce V. Storrman. Blast Fur. 
Steel Plant, 18 [4], 624-26 (1930).—The effect of the dimensions of the regenerator and 
of the flue size is discussed with reference to practical operations. The Loftus, Dan- 
forth, and Peterson brick aim to improve the regenerator operation by (1) preventing 
the pugging of the lateral passages, (2) by increasing the heating surface per foot of 
regenerator height without changing the flue size or the heat transfer coefficient, and 
(3) by providing for a tortuous flow of the gas streams through the checker, increasing 
the turbulence and thereby the rate of heat transfer. The added cost of brick must 
be balanced against the saving in fuel and the increase in tonnage. (1) Formulas are 
developed for the approximate calculation of regenerators. (2) It is shown that the 
rate of heat transfer is determined by the gas velocity in the flues. (3) With a given 
flue size, the preheat is determined by the height of the regenerator, the cross-sectional 
area of the checker having little influence except in determining the pressure drop. 
(4) The preheat temperature is governed by the height of the regenerator, the size of 
flue, and the ratio of volume of waste gas to volume of air. (5) Special brick shapes 
increase the rate of heat transfer, the heating surface, or provide against plugging. 
(6) The average brick temperature varies with the inlet gas temperature and the ratio 
of the volume of waste gas to the volume of air. (7) An optimum time of cycle exists 
for each regenerator, which must be determined experimentally. For Part I see Ceram. 
Abs., 9 [6], 461 (1930). F.P.H. 
Residue on ignition and mineral content in fuel analyses. A. STADELER. Stahl 
Eisen, 50 [7], 208-209 (1930)—Mayer has developed a control method for analyzing 
coal containing large quantities of minerals and whose residue on ignition consists of a 
considerable quantity of ingredients soluble in hydrochloric acid. Mix 2 g. of powdered 
coal sample in a beaker with 100 cu. cm. of 5% of hydrochloric acid, heat to 
80°C for two hrs. in a water bath, filter through a tared Jenaer filter crucible, wash 
by decantation and filter till free from chlorine, dry to constant weight, and weigh. 
The loss of weight so determined corresponds to the content of water plus mineral ingre- 
dients soluble in acid. Half of the completely dehydrated, extracted sample is weighed 
and put ina platinum crucible and coked at a weak red heat. The weight of the residue 
on ignition corresponds to the silicates plus the weight, if any, of the iron oxide de- 
rived from pyrite. The pyrite content is ascertained by digesting this residue on ig- 
nition with approximately 15 to 20% hydrochloric acid for 3 hrs. at 80°. The iron 
which went into solution by this treatment is calculated back to pyrite. M. used this 
method of analysis for determining the mineral ingredients of many samples of coal 
and was able to discover the errors of former determinations. M.V.K. 
Fuel economizers. O. KuUBALEK. Colliery Guardian, 140 [3603], 222-23 (1930).— 
The construction, materials, and recent developments in fuel economizers are discussed. 
E.J.V. 
Fuels and fuel testing in Canada. ANON. Engineering, 129 [3344], 234 (1930).— 
The division of fuels and fuel testing of the Canadian Government Department of 
Mines deals in its Mines Branch Report No. 696 with Investigations of Fuel and Fuel 
Testing of 1927, conducted with the object of developing the economic utilization of 
the country’s fuel resources. A.A. 


BOOKS AND BULLETINS 
Coal Carbonization. R.WuiGGINGTON. Pp. 10 + 287; 47 figs. in text. Bailliere, 
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Tindall & Cox, London, 1929. Price 2ls. net. Reviewed in Colliery Guardian, 140 
[3601], 81 (1930).—W. outlines the chemistry of coal carbonization from an academic 
rather than a technical standpoint. The first two chapters deal with the early history 
and later developments of coal carbonization. The development of modern gasworks 
practice is traced. The difficulties arising in the determination of the quantitative 
elementary composition of the pure coal substance, and the various systems of coal 
classification are explained. The purification of crude coal gas is discussed in the light 
of recent experience, both in England and in America, and Deville’s experiments 
illustrating the variation in the composition of coal gas from various types of 
coal are described. A chapter is devoted to coke. W. traces the effects observed 
in heating single particles and small pellets of coal, and the laboratory experiments 
on powdered coal as carried out recently by Lambris, Lessing, and others. These, to- 
gether with the experiments of Foxwell and the work of Audibert, throw light upon the 
so-called softening of coal on heating. Much research has been carried out on the 
fusible constituents of coal, and the treatment of this subject will be widely appreciated. 
E.J.V. 
Transmission of Heat. (La transmission de la chaleur.) TEN Boscn. Published 
by Dunod, Paris. 372 pp., 169 figures. Translated from the 2nd German ed. Re- 
viewed in Chaleur ind., 11, 166 (1930). A.J.M. 
Coke Oven Practice. (Kokereiwesen). H.Hockx. 172 pp., with 32 figs. and tables. 
Theodor Steinkopff, Dresden and Leipzig, 1930. Price, paper, 14 Rm; bound 15.50 Rm. 
Reviewed in Colliery Guardian, 140 [3613], 1201 (1930).—In a general introduction to 
this handbook H. reviews the progress of the industry, both in output and value and 
gives statistical information illustrating its rapid growth. The second section deals 
with coking coal. Current theories respecting the origin of coal and prevalent divergent 
views respecting the relative parts played by lignin and cellulose in its formation are 
discussed. The petrographic constitution of coal and its influence on coking proper- 
ties are described. A description is given of various coal washing methods, including 
modern flotation processes, in which reference is made to the Arzinger process recently 
introduced in America, and a concise account is given of methods of dry washing prac- 
tised in America and England, with critical comments on their advantages and disad- 
vantages. In the coking process, a comprehensive account is given of modern researches 
on the various phenomena which characterize the formation of coke. This is followed 
by an account of the various types of coke ovens, on which H. comments briefly. In 
the fourth section of the book the properties and uses of coke are considered. Among 
these combustibility and reactivity are treated. The last section deals with coke-oven 
gas and its treatment for the recovery of tar, ammonia, etc. Many processes for the 
removal of sulphurous and other impurities from coke-oven gas including some of recent 
introduction, are described, and H. concludes with an interesting discussion of the uses 
of coke-oven gas. The conversion of coke-oven gas into by-products, such as hydrogen 
gas, for the production of synthetic ammonia and for hydrogenation processes are re- 
viewed. E.J.V. 
Fundamentals of Coke Chemistry. (Grundlagen der Koks-Chemie.) O. Smmmegrs- 
BACH. 3rd ed., revised by G. Schneider. 366 pp. 74 text figures. Julius Springer, 
Berlin, 1930. Price39Rm. Reviewed in Colliery Guardian, 140 [3614], 1288 (1930).— 
The book is divided into three parts: (1) a general discussion of the subject; (2) proper- 
ties of coke; and (3) methods of testing its chemical and physical properties. The 
book is a compendium of what is known about this subject and also of much that still 
remains to be investigated. E.J.V. 
Green chain grate stoker (natural draft), ANon. Pit and Quarry, 19 [5], 100 
(1930).—The Combustion Eng. Corp. has issued a catalog describing and illustrating 
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mechanical stokers for burning the screenings from all grades of noncoking or moderately- 
coking bituminous coals, high-ash coals, and many lignites. E.P.R. 


PATENTS 


Tunnel-kiln car. GrorcE D. Morris. U. S. 1,755,701, April 22, 1930. A tunnel 
kiln car comprising a metallic bottom frame member, a refractory body portion mounted 
thereon, transverse girders mounted on the body portion and having a longitudinally 
extending recess in the top surface thereof, and a goods supporting platform consisting 
of a plurality of slabs supported by the girders, adjacent slabs being arranged with the 
joint therebetween positioned over one of the recesses. 

Making brick. ARTHUR J. THERRIEN. U. S. 1,757,786, May 6, 1930. Process of 
setting brick in a kiln which comprises forming a plurality of individual piles of unfired 
brick, each pile having a transverse arch therethrough, and assembling the piles with 
the arches in alignment. 

Tunnel kiln. ARTHUR McDovucGaLL DuckHam. U. S. 1,758,785, May 13, 1930. 
A recuperative annular muffle kiln of the kind herein referred to, wherein water vapor 
is removed, under control, from the kiln chamber at one or more points between the 
charging point and the zone of open heating for the purpose set forth. 

Disintegrating and conveying powdered fuel to burners. GESELLSCHAFT FUR 
RATIONELLE VERBREEUNG, M.B.H. Brit. 299,708, 1928; Colliery Guardian, 140 [3610], 
953 (1930).—The atomizing or disintegrating and conveying means consists of a tubu- 
lar casing which is divided at a suitable point by means of a partition, furnished with 
one or more series of apertures. In front of the partition and conforming therewith 
is provided a disk, which is freely rotatable and is also furnished with one or more series 
of apertures. The apertures in the partition and in the rotary disk are angular to each 
other, and the rotation of the disk is effected by a current of gas or air caused to flow 
through the apertures in the fixed wall and striking against the walls of the apertures 
in the disk. The atomizer may be employed both for liquid as well as pulverulent or 
solid fuel. The fuel is introduced in the center of the casing to the space which is 
bounded on the one hand by the fixed partition and on the other hand by the rotary disk. 
It flows against the rotary disk, and by the action of centrifugal force is flung toward 
the edge where it forms a film over the mouth of the apertures. The moving current 
of gas or air which causes the rotation of the disk flows axially and after penetrating 
through the apertures in the fixed wall strikes against the walls of the apertures in the 
rotary disk, giving a rotary effect similar to that occurring in a turbine. The atomiza- 
tion or disintegration of the fuel is performed by this current of air or gas, which breaks 
up the film of fuel covering the mouths of the apertures in the disk. The central feed 
pipe may also be made to be displaceable, so that the fuel is then introduced not exactly 
at the center, but at certain points between the center and the periphery of the disk. 

E.J.V. 

Low-temperature distillation of fuels. A.J. A. Htrenc. Brit. 322,332, Jan. 22, 
1930; Colliery Guardian, 140 [3615], 1425 (1930)—The invention consists in a con- 
tinuous process for distilling raw fuels at a low temperature, consisting in drying the 
fuel and heating it up to the softening point; feeding the fuel thus heated onto a gas- 
pervious endless traveling member preferably a chain grate that forms the floor of a 
distillation chamber, and gradually heating the fuel during its travel through the dis- 
tillation chamber up to the optimum temperature, below 500°C, which causes distilla- 
tion at a low temperature. The sources of heat employed for this purpose being any 
other available gases, or the actual heat of the gases passing through the fuel layer 
resting on the chain grate, the gases preferably being the distillation gases previously 
heated, whereby distillation can be conducted in a neutral atmosphere, or else heat 
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radiating from the walls of a combustion chamber or, lastly, the actual heat of the chain 
grate links. E.J.V. 

Manufacture of agglomerated fuel. M.H. Hugé. Brit. 323,698, March 5, 1930; 
Colliery Guardian, 140 [3610], 954 (1930)—The process consists in finely grinding 
wood-charcoal or semicoked peat or lignite, mixing it with petroleum tar dissolved in 
mazout, i.e., the liquid remaining after refined spirit such as petrol or kerosene has 
been removed from crude petroleum, and agglomerating it by means of a press, the 
agglomerates thus obtained being, after exposure to the air, coked at a moderate tem- 
perature and then slowly cooled out of contact with the air. Details of the process 
are given. E.J.V. 

Electric tunnel kilns. Evectric Furnace Co., Lrp., anp W. J. Brit. 
325,794, April 24, 1930. In tunnel kilns heated by resistance coils arranged horizon- 
tally in the refractory walls at different vertical levels, the coils may be independently 
connected, as required, to produce a required temperature gradient in the vertical 
direction of the tunnel. The resistances are preferably of varying length to allow of 
variation in the temperature gradient in the longitudinal direction. In a double-track 
kiln for firing pottery, groups of resistances displaced toward the respective inlet 
ends of the track are arranged in the side walls, and a group is arranged in grooves 
in a central panel formed by fire brick threaded on vertical rods of nickel-chrome. The 
brickwork of the roof and side walls is recessed at intervals to prevent air drafts along 
the kiln when the end doors are open. Air inlets controlled by dampers, and outlet 
flues in the raised portion of the roof, cause a transverse draft. Chambers fitted with 
counterweighted side doors and transfer trucks are provided at the ends of the kiln 
to facilitate charging and discharging, and signal lamps are provided to enable the 
operators to work in synchronism. The trucks are propelled by an electric motor 
driving a rack through a pinion. The motor is fitted with a clutch which slips at a 
given load, e.g., if a truck meets an obstruction. 

Annular kiln. H. Koppers. Ger. 457,413, Nov. 21, 1924. Fixed walls, provided 
with regulable apertures are suspended at intervals along the hearth of the kiln, while 
the firing points on the hearth are bounded on one side by preferably stepped structures 
and on the other by movable perforated plates which lean against the material being 
heated. The latter thus never comes into contact with the fuel. (B.C.A.) 

Gas producer for carburetted water gas. ANon. Ger. 479,029, Jan. 3, 1925; Gas 
Age-Rec., 65 [16], 565 (1930).—The gas is made from coke, and a mixture of steam and 
oil vapors is introduced into the column of fuel in the generator. The lower part of 
the shaft of the generator works just like an ordinary gas generator while the upper 
part has as its purpose the cracking of the mixture of steam and oil vapors, which is 
allowed to enter the apparatus at the section marking the separation between the two 
parts of the generator. The upper part of the generator is accordingly maintained 
at a lower temperature than the lower part. F.P.H. 

Gas producer with carbonizing chamber externally and internally heated. ANoNn. 
Ger. 479,031, Feb. 21, 1926; Gas Age-Rec., 65 [16], 565 (1930).—The carbonizing cham- 
ber is located on top of the gas producer and has the same vertical axis as the latter. 
The carbonizing chamber is built of fire-resistant material in the lower part and is pro- 
vided with a regulatable connection between the producer and the external ring of the 
carbonizing chamber. F.P.H. 


Geology 


Cyclical sedimentation of the Pennsylvanian period and its significance. J. M. 
WELLER. Jour. Geol., 38 [2], 97-135 (1930).—The Pennsylvanian strata of western 
Ili. exhibit a cyclical repetition of beds as follows: (1) sandstone and sandy shales, 
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(2) underclay, (3) coal, and (4) marine limestones and shales. Each cycle was initiated 
by uplift which was reflected first by erosion and later by continental deposition of 
clastic materials. This was followed by a long period of stability during which weather- 
ing developed a typical poorly-drained profile of weathering, now represented by under- 
clay. Peat, later transformed to coal, accumulated in more or less extensive swamps. 
These conditions were terminated by subsidence so that the area was inundated by a 
shallow sea in which marine strata were deposited until uplift brought the cycle to a 
close. The cyclical repetition of beds is regional rather than local, and analysis of the 
conditions necessary for the formation and preservation of such strata over broad areas 
furnishes the basis for a reconstruction of the physiography of the Pennsylvanian period. 
The conception of widespread sedimentary cycles provides new criteria for correlation 
in Pennsylvanian areas, as a definite succession of strata not dependent upon certain 
key horizons is established. It also furnishes a new basis for paleontologic studies, 
since faunules restricted to different habitats may be grouped with regard to definite 
marine invasions and an approximation of the total marine fauna of each invasion 
may be obtained. G.RS. 


Diatomaceous earth in the Pacific Northwest. ANon. Pit and Cuarry, 19 [4], 78 
(1930).—Since the development of the large deposits of diatomaceous earth in southern 
Calif. and the increased number of uses of this material for structural and insulation 
purposes, a number of deposits have been investigated in the North Pacific region. Ap- 
parently a series of separated beds of fresh water origin extends from Quesnel in eastern 
British Columbia to Terrebonne, Ore. Deposits are found in southern Idaho, and in 
eastern Washington, near Wymer, Ellensburg, Vantage Ferry, the Puget Sound 
district, Tacoma, Lake Sammamish, Big Lake, on Whitby Island, and near Port Town- 
send. Not all of this material is loaded with carbonaceous matter. Many of the de- 
posits contain material which when dry is a light gray color. Some of the whitest 
diatomaceous earth is to be found near Vantage Ferry. Some of the deposits have 
volcanic ash impurities which can be distinguished from the diatomaceous earth by its 
higher specific gravity, its harsh and gritty feel and the absence of diatom skeletons 
or fragments when studied under a high-powered microscope. The use of diatomaceous 
earth in Portland cement to increase the plasticity, to decrease the differential settling 
of aggregate, and to decrease the permeability, has created a new interest in the use of 
local material in large quantities. E.P.R. 

Industrial products from diatomaceous earth. GorpoNn F. SONDRAKER. Pit and 
Quarry, 19 [4], 83-86 (1930).—In commercial uses of this material impurities are of 
little consequence if held within limits. Diatomaceous earth is used in heat-insulating 
material, to a large extent in concrete, and as filtering mediums. E.P.R. 

Diatomite. BrisBANE. (Queensland Govt. Mining Jour., 30 [11], 458 (1929).— 
Diatomite is a mineral which is becoming increasingly employed in various industries. 
It is known by other names such as tripolite and fossil flour. Under the microscope 
the presence of the diatoms may ‘be established, which provides an infallible test for 
diatomite. About 10,000 distinct species of diatoms have been identified and classified 
each being different in size, form, and design. Many of these minute shells are marked 
with engravings so fine that they can only be distinguished with the most powerful 
microscope; in some cases 125,000 to the inch. E.P.R. 

Salt cake. G. A. GaRDNER. Chem. Met. Eng., 37 [1], 56 (1930).—Increased 
demand with decrease of production of by-product salt cake and niter cake may pro- 
duce a shortage. Natural deposits are not being developed because of distant location 
and prohibitive cost of production. The cost of salt cake has increased constantly 
in the last few years. G.RS. 

Imports of salt cake on increasing scale. ANon. Chem. Met. Eng., 37 (1), 56 
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(1930).—The imports of salt cake for the first 10 months of 1929 were 3 times the total 
imports of 1923. G.R.S. 
Company to develop Texas potash deposit. ANon. Pit and Quarry, 19 [13], 88 
(1930).—Production of potash on an extensive scale will be started soon in the Mid- 
land area of West Texas by the Texas Potash Corp. of Dallas, as a result of the dis- 
covery by E. P. Schoch, director of the Bureau of Industrial Chemistry at the Univ. 
of Texas, of a method for refining polyhalite ores. The potash deposits found in the 
Permian of West Texas are chiefly composed of polyhalite, a mineral made up of the 
sulphates of potassium, magnesium, and calcium. E.P.R. 
Potash output expanded. J. W. TuRRENTINE. Chem. Met. Eng., 37 [1], 46 
(1930).—A discussion of importations of potash. Developmental activities in various 
countries are briefly treated. G.R.S. 
German potash output continues to increase. ANON. Kali, Erz Kohle, 26, 195 
(1929); Pit and Quarry, 20 [1], 87 (1930); for abstract see Ceram. Abs., 8 [7], 539 
(1929). E.P.R. 
New process for recovery of mica from kaolin proves successful in North Carolina. 
H. J. Bryson. Ceram. Age, 13 [3], 79-81 (1929)—All clay deposits in the region con- 
tain biotite and muscovite. Some plants recover all and some only minus 20-mesh 
material. The recovery is from 3 to 5 T. of mica for each plant. The process was de- 
veloped by H. H. Gaines. The chief use is in the roofing trades and the average price 
of the mica is about $30 per ton. W.W.M. 
General Mica Company’s new plant salvages material from neighboring clay opera- 
tions. R.Cart Moore. Pit and Quarry, 18 [12], 57-58 (1929).—The recently erected 
Sparks Plant of the General Mica Co. is the newest plant in the country devoted to the 
salvaging of mica from clay mines as a by-product. The Sparks plant is located along 
the Clinchfield Railroad a short distance from the Toe River. It recovers the mica 
formerly lost in the waste rejected by one of the largest clay mines in the vicinity. 
E.P.R. 
Alkalis. ANON. Chem. Met. Eng., 37 [1], 53-54 (1930).—Ammonia-soda, 
electrolytic, and natural soda industries are summarized. A chart shows production 
for sale of bicarbonate, caustic soda, and soda ash derived from ammonia-soda prod- 
ucts. Consumption trends, and increases in use are given. G.R.S. 
Development of glass sands along Pacific coast. ANon. Pit and Quarry, 20 [1], 
73 (1930).—Although a number of fairly pure deposits of glass sand exist on the 
Pacific Coast, these are at present being used only for the making of brown or amber 
glass. White glass sand is still being imported, mostly from Belgium. An iron con- 
tent of 2 or 0.3% prevents the direct use of the domestic sand for white glass, but 
a number of commercial organizations are attempting to work out methods of beneficia- 
tion of local materials. E.P.R. 
Deposits and practices in phosphate district of Florida. J. R. Cupwortn. Pit 
and Quarry, 19 [5], 77-79 (1930).—C. describes the geology of one type of phosphate 
mineral resource which supplies the bulk ofthe commercial demand by the manu- 
facturers of fertilizers. He also explains the practices of stripping with draglines and 
of open-pit excavation of the valuable mineral by water under pressure. E.P.R. 
Borax. P. V. MANNING. Chem. Met. Eng., 37 [1], 55 (1930).—Marked increase 
in the production of borax during the past year with decline in price is studied. By 
far the greatest increase in its use was in the manufacture of glass, giving a superior 
product. Sources, amounts produced, prices, and exports of borax are outlined. 
G.R.S. 
Relation between the chemical composition, microscopic structure, and ceramic 
properties of clays. ANoNn. Corriere ceram., 11 [1], 33 (1930).—The microscopic 
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examination of a large number of clays showed that they seldom contain mica and con- 
sequently the alkali content must have another origin. Argillaceous material appears 
either in fine flaky kaolinite crystals, in a cryptocrystalline state, or as amorphous 
halloysite. Certain clays contain 16 to 18% soluble silica. It seems that there is some 
relationship between the SiO,-Al,O; content and the ceramic properties of plasticity 
and refractoriness. Many clays with a high silica content are equally fat as the silica 
is colloidal. Some clays rich in kaolinite crystals are less plastic than others with the 
same alumina content but having a halloysitic base. The refractoriness as well as the 
other ceramic properties do not depend entirely on the composition but more especially 
on different physical factors which a petrographical examination makes clear. M.V.K. 
Zonolite producing at Libby, Montana. ANon. Pit and Quarry, 19 [5], 103 
(1930).—Zonolite, a nonmetallic mineral composed of silica, magnesia, and alumina, 
is being produced on a commercial scale by the Zonolite Co. at Libby, Mont. The 
company owns large deposits and is operating at a capacity of 100 T. per day. The 
material has found wide use for insulating and fireproofing. Being lighter in weight 
than cork, in its expanded form, it is used as a cork substitute with marked success. 
E.P.R. 
New occurrence of zunyite near Postmasburg, South Africa. L. T. New. Chem. 
News, 140 [3641], 60 (1930)—The mineral zunyite previously known only in Colo. 
has been found in some abundance in altered, highly aluminous shales and flagstones 
in the vicinity of the deposits of manganese ore. Minute tetrahedra are disseminated 
through the rock which also contains diaspore, kaolin, and leverrierite. Analysis agrees 
with the formula G.R.S. 
Progress on the west coast. ANoNn. Chem. Met. Eng., 37 [1], 26-27 (1930).—The 
present year promises to be one of great expansion in chemical manufacture on the 
west coast. The alkali industry is now in a position to care ably for the demand for 
strong alkali. Borax has had the best year on record. Practically all of the world’s 
boron materials are produced in Calif., and even in face of the largest annual produc- 
tion price has begun to rise because of new uses. G.R.S. 
Nonmetallics acquire greater stability. P. M. TyLer anp O. Bow.es. Chem. 
Met. Eng., 37 [1], 40 (1930).—A brief discussion of the adverse factors affecting these 
industries and ways in which they may be overcome is followed by a survey of the 
following: abrasives, natural pigments, feldspars, fluorspar, and clays. Graphs are 
given to show the trends of domestic production of 12 of the more important nonme- 
tallic raw materials. G.R.S. 
Chromite in 1928. Lewis A. Smita. Bur. Mines, Mineral Resources U. S., Part I, 
pp. 69-88 (1928)—Rapid expansion in the use of chromiuma began in 1922, was 
continued in 1928, and present indications are for continued increase in consumption. 
The most noteworthy developments in 1928 included the extensive adoption of chro- 
mium plating; the increased utilization of rustless iron and steel; and the further substi- 
tution of chromite refractories for magnesite refractories, due to the favorable price 
differential. Shipments of chromite from mines in the U.S. in 1928 were more than 
three times those in 1927, but were still relatively insignificant. Favorable develop- 
ment of the large chromite deposits of Southern Rhodesia continued in spite of the lack 
of adequate transportation facilities and a record output of 195,918 long tons was made 
in 1928. The rapid development of the Transvaal chromite area was a leading event 
in the Union of South Africa in 1928. Further discoveries of chromite have been made 
in Canada and Indo-China. In the U.S., 368 long tons of chromite were mined during 
1928, and 660 T. shipped compared with 50 T. mined and 201 shipped in 1927. The 
U.S. imported 216,592 long tons of chromite during 1928, a decrease of 5768 T. from 
222,360 T. imported in 1927. In 1927, the U.S. imported 55% of the total world pro- 
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duction, but in 1928 only about 49% of the probable world output. The largest use 
of chromite is in the manufacture of ferrochrome; this is followed by refractories which 
consume approximately 40%. The estimated world production of chromite in 1928 
was about 449,000 metric tons, an increase of 41,000 over 1927. The price of the ore 
ranged from $22.00 to $25.00 per long ton f.o.b. eastern ports. The reports describe in 
detail the production and conditions in principal mining districts of the world. 
R.A.H. 
Feldspar in 1928. OLivER BOWLES AND JEFFERSON MIDDLETON. Bur. Mines, 
Mineral Resources U. S., Part II, pp. 67-80 (1928).—Excessive production capacity 
and keen competition are reflected in conditions that prevailed at the end of 1928 in 
the feldspar industry. Although the output of crude feldspar in 1928, 210,811 long 
tons, was the highest on record, the average value per ton dropped for the second suc- 
cessive year. It was $6.73 in 1928, 3l¢ lower than in 1927. The average values of 
crude feldspar in the U.S. in 1928, as reported by individual producers, ranged from 
$3.00 to $12.31. The output of crude feldspar in 1928 was 4% greater in quantity 
than that in 1927. The total value of the crude feldspar sold in 1928 decreased 0.4% 
compared with 1927 and 12% compared with 1926. The output of ground feldspar 
was also the highest on record, reaching 227,657 short tons or 2% more than in 1927. 
A notable feature of the industry during 1928 was the tendency toward consolidation 
of companies into groups under single control. The report discusses the varieties of 
feldspar, its occurrence, lack of uniformity, improved technical control, uses, specifica- 
tions, mining and milling methods, industry by states, and imports. R.A.H. 
Pennsylvania Geologic Bureau. Gro. H. Asuiky. Pit and Quarry, 19 [5], 67 
(1930).—A., state geologist, in a statement reviewed the work of the topographic and 
geologic survey bureau in the Department of Internal Affairs in the ten-year period 
during which it has been functioning. E.P.R. 
Cambrian “blue” clay. P. A. ZEMIATCHENSKY. Trans. Ceram. Research Inst. 
[Moscow], 23, 32 pp. (1929).—Z. analyzed the cambrian “‘blue’”’ clay near Leningrad 
(U.S.S.R.) to determine the composition of the clays, their structure, and their petro- 
graphical character, the latter test being made both by microscope and by a method of 
treating with hydrochloric acid (10%), precipitating the SiO, with a soda solution (5%), 
then using a NaOH solution. The results showed that (1) the cambrian “blue’’ clay 
does not contain hydrated aluminium silicates. (2) The characteristic properties of this 
clay depend on the fineness of the particles and their mineralogical nature. (3) The 
particles which compose the cambrian clay are mainly feldspar and chlorite-like 
minerals, some mica and fine-grained quartz. Other minerals as pyrite, dolomite, 
etc., are in such small quantities that they have no effect on the properties of the 
clay. (4) The presence of a considerable quantity of chlorite and feldspar minerals, 
instead of hydrated aluminium silicates, is a characteristic property of this clay. 
(5) The large quantity of soluble salts must have a certain influence on the 
development of ceramic properties of the blue clay. (6) The cambrian clay has a high 
degree of dispersion and contains a large quantity of particles which approach the col- 
loidal in size. (7) The exceptional fusibility of.cambrian clays depends on: (a) the 
great dispersion of the particles and (6) their mineralogical character, neither the chlorite 


nor the feldspar particles being especially refractory. M.V.K. 
Essential minerals. A. H. Huspe.y. Eng. Mining Jour., 129 [6], 298-300; 
[7], 341-42; [8], 405-406 (1930)—An economic discussion. BCX. 


BOOKS AND BULLETINS 
Mineralogy. An Introduction to the Scientific Study of Minerals. Henry A. 


Miers. Ind. Eng. Chem., 22, 303 (1930); see also Ceram. Abs., 9 [5], 381 (1930). 
R.G.M. 
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Diatomaceous Earth. Ropert Catvert. Pit and Quarry, 19 [13], 89 (1930); for 
abstract see Ceram. Abs., 9 [5], 381 (1930). E.P.R. 
Useful Rocks of Germany and Their Deposits with the Exception of Coal, Ores, and 
Salts. (Die nutzbaren Gesteine Deutschlands und ihre Lagerstatten, mit Ausnahme 
der Kohlen, Erze, und Salse). W. DIgNEMANN AND O. Burre. 486 pp. 45 illus- 
trations. Published by F. Enke, Stuttgart, 1929. 33 M. Z. angew. Chem., 43 [14], 
298 (1930).—In this second volume by Dienemann and Burre is outlined the occurrence 
of the technically useful rocks of Germany. They are classified from a petrographic 
and geographic viewpoint. Intrusive, sedimentary, and metamorphosed rock are 
treated in order. A review of the properties of the various rock as they have been de- 
termined experimentally is included. Their uses in chemical industry are also tabu- 
lated; thus the use of silicates and carbonates in the glass and cement industries is 
given. The short chapter on the German tertiary quartzites which are used in the 
refractory industry is valuable. The book is comprehensive and well illustrated with 
tables. A good review of the literature is included. L.T.B. 
Materials for the Study of Ukraine Kaolins; Requirements, Methods of Testing, 
and Industrial Value. (Materialien zur Erforschung ukrainischer Kaoline. Normen- 
bestrebungen, Priifungsmethoden und industrieller Wert). B.S. Lyssin anp E. A. 
GALABUTSKAJA. Kiev Division of the Ukraine Institute for Silica Industries. 406 pp. 
4R. Feuerfest, 6 [2], 29 (1930)—The authors maintain that the Ukraine kaolins 
are of great industrial importance and very uniform in composition. The kaolins 
studied are classified according to their industrial value. It is believed that these 
kaolins may equal, if not surpass, the Zettlitz deposits in quality and value. L.T.B. 
Engineering Geology (Ingenieur geologie). K. A. Repiicu, K. V. TERZAGHI, AND 
D. R. Kampg. Julius Springer, Vienna. Price 57M. Reviewed in Engineering, 
129 [3343], 162 (1930).—A standard work of reference on geology as applied to engineer- 
ing. A.A. 
World reserves and resources of tin. CHas. W. MERRILL. Bur. Mines, Jnforma- 
tion Circ., No. 6249, 8 pp. (1930).—Tin has become more and more indispensable to 
American industry in recent years. The reserves of tin appear to be sufficient to sup- 
ply the world’s tin requirements for many years, provided these reserves are exploited 
and used with care. Every effort is made to stimulate substitution when economically 
possible, and recovery of secondary tin is carried on with care and thoroughness. A 
table is given of world production which represents reserves covering only about a quarter 
of that produced. Discussion of reserves of the principal tin-mining countries is in- 
cluded. R.A.H. 
Geophysical abstracts. XII. FrepErRiIc W. Lee. Bur. Mines, Information Circ., 
No. 6287, 33 pp. (1930).—A continuation of asbtracts of current world’s literature 
on geophysical methods of prospecting. For Part XI see Ceram. Abs., 9 [6], 467 (1930). 
R.A.H. 
Ceramic properties of clays from Tschassoff-Jar. K. KOuier. Trans. Ceram. 
Research Inst. [Moscow], 20, 62 pp. (1929).—Different specimens of clays from Tschas- 
soff-Jar (U.S.S.R.) were tested to determine their ceramic.properties: (1) plasticity 
according to Brongniart’s method, (2) binding properties, (3) shrinkage from drying 
and total shrinkage at eleven different temperatures, (4) porosity and its character, 
and (5) refractoriness. Price 4R. M.V.K. 
Composition of the clay from Tschassoff-Jar. Wo.p. Iskii_. Trans. Ceram. 
Research Inst., [Moscow], 20, 57 pp. (1929).—The mineralogical and chemical compo- 
sition and the mechanical analysis of the clays from Tschassoff-Jar (U.S.S.R.) are given 
by I. M.V.K. 
Phosphate rock. Part I. General Information. BrertTranp L. JoHNsoN. Bur, 
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Mines, Information Circ., No. 6256, 64 pp. (1930).—The report covers the following: 
definition of phosphate rock, description, origin of deposits, deposits in the U.S., pros- 
pecting, mining, treatment, uses, world production and consumption, imports, exports, 
and prices. Selected lists of references are given together with list of consumers. 
R.A.H. 


Chemistry and Physics 


Determination of silica in the presence of fluorspar. W. T. ScHRENK AND W. H. 
Ove. Ind. Eng. Chem. Anal. Ed., 1, 201 (1929); Sprechsaal, 63 [13], 230 (1930).— 
Of the known methods for determining SiO, in the presence of fluorspar only the method 
of Berzelius gives adequate results when fluorspar amounts to more than 1%. The 
present method, based on the investigations of Jannach and Weber, is that by decom- 
posing with B,O; above an oxygen-blast flame no loss of SiO, takes place (here fluorine 
volatilizes as boron fluoride) and on the researches of Meulen that CaF; can be decom- 
posed by the presence of B,O; with H:SO, without corrosion of glass as the uncombined 
H.F; and B,O; change into BF;. The results are still better when CaF, is decomposed 
by HCIQO, in the presence of B,O;, as Ca(ClO,)2 is easily soluble and therefore can be 
more easily separated from the residue than CaSO,. The presence of B,O; is absolutely 
necessary, as otherwise the values found would be too low owing to a loss of SiO:. The 
SiO, was determined as follows: 0.5 g. finely ground fluorspar is digested in a Pyrex 
glass beaker with 15 cc. 20% HCI1O, saturated with B.O; at 50°C, until 4 or 5 minutes 
after the first appearance of the white fume of perchloric acid. Then several cc. of 
H.O are added and the evaporation repeated for 4 or 5 minutes. The residue is diluted 
to 50 to 75 cc., the solution heated and SiO, filtered, washed with a diluted solution of 
HCIQ, and then with hot water until ammonium oxalate forms no precipitate with the 
wash water. The filter and the residue are ashed in a platinum crucible, two drops of 
concentrated H.SO, added and then heated to redness to constant weight. As a correc- 
tive proof for the silicic acid found, it is evaporated with H.F:; and H2SO,. Control 
tests with chemically pure CaF, and SiO, (from 1 to 12% of SiO. were mixed) showed 
a maximum error of + 0.05% SiOz. M.V.K. 

Symbols for heat and thermodynamics. ANoNn. Mech. Eng., 52 [5], 554-55 
(1930).—The proposed American tentative standard symbols for heat and thermo- 
dynamics are prepared by a subcommittee of the A.S.M.E. and are published for a 
critical review. H.W.A. 

Determination of fluorine in minerals and rocks. H. L&ITMEIER AND F. FSIGL. 
Mineralog. petrog. Mitt., 40 [1 and 2], 6-19 (1929)—Disadvantages are given 
of testing for fluorine by the following usual methods: (1) etching glass when the mineral 
containing F is decomposed by fusion with KHSO,, and (2) the color change produced 
on the dye from Brazil wood. Two new methods are described. In one the charac- 
teristic violet color of zirconium-alizarin solution is changed to yellow in the presence 
of fluorine. The alizarin solution is prepared by dissolving 0.05 g. zirconium nitrate 
in 50 g. distilled water and adding 10 cc. concentrated HCl, then mixing with a sol- 
tion of 0.05 g. sodium alizarin sulphate in 50 ce. of water. The finely pulverized sub- 
stance to be tested is treated with 2 or 3 drops of the zirconium-alizarin solution. Fluor- 
ite and cryolite react unusually well but silicates require fusion with sodium carbonate. 
Aluminium phosphate containing F must also be fused. The alizarin method is simple 
and quick to apply. In the second, or silicofluoride method, advantage is taken of a 
procedure devised by the authors for determining silicic acid by complex molybdate 
reaction. A fluoride is treated with H.SO,, the HF liberated reacts with powdered 
quartz to give SiF, which with water yields silicic acid and H.SiFs. The necessary 
teagents are, (1) a nitric acid solution of ammonium molybdate, (2) benzidine solution, 
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(3) saturated oxalic acid solution, and (4) sodium or potassium acetate solution. The 
finely powdered mineral is mixed with 2 to 4 times its weight of coarsely ground quartz 
(tested for fluorine) in a platinum crucible. The crucible is set in a wider and shallower 
crucible and a few drops of concentrated H»SO, are added. The crucible is covered 
with a watch glass on the under side of which is a drop of water. A small flame is ap- 
plied to the crucible till white fumes of H.SO, are evolved. After cautiously heating 
for about 3 min. the flame is removed, and the crucible allowed to cool. The drop on 
the watch-glass is transferred to a test tube with a small amount of water. A drop of 
the molybdate solution is added, the mixture heated to boiling, then cooled, a drop 
of the benzidine solution and sodium acetate solution equal in volume to that of the 
mixture in the test tube are added. A blue color indicates the presence of fluorine. 
Minerals not decomposed by hot H2SO, must be fused with sodium carbonate. The 
method was successfully tested with a number of minerals known to contain fluorine. 
G.R.S. 
Volumetric determination of fluorine by use of ferric chloride. Joun G. FarrcHILp. 
U. S. Geol. Surv., Jour. Wash. Acad. Sci., 20 [8], 141-46 (1930).—A detailed study 
of the conditions that must be followed in the volumetric determination of fluorine 
has been made. Suitable conditions are recommended for quantities of fluorine rang- 
ing from 0.005 to 0.060 g., which range may probably be extended in both directions. 
Nearly perfect extraction of fluorine in phosphate rock has been accomplished by the 
aid of aluminium silicate, by fine grinding, and by removing the calcium carbonate 
before adding ammonium carbonate. Phosphoric acid is removed as zinc phosphate 
thus preventing the formation of insoluble ferric phosphate with the ferric chloride. 
B.C.C. 
Zirconium. V. Detection of traces of potassium in presence of zirconium. R. D. 
REED AND J. R. WitHrRow. Jour. Amer. Chem. Soc., 51 [11], 3238-41 (1929).—The 
use of phosphates to remove zirconium prior to testing for potassium by sodium cobaltic 
nitrite is not advisable because of loss or dilution of potassium. When phosphoric 
acid is neutralized with sodium hydroxide and the solution tested with sodium cobaltic 
nitrite, a misleading precipitate is secured unless a considerable excess of acetic acid is 
added. Zirconium can be removed by ammonium hydroxide and potassium detected 
in the filtrate by sodium cobaltic nitrite, after eliminating the ammonium. The best 
and shortest way of eliminating zirconium prior to testing for potassium by sodium 
cobaltic nitrite is by throwing the zirconium into a complex ion with tartaric acid and 
controlling the acidity with sodium hydroxide and acetic acid. For Part IV see Ceram. 
Abs., 8 [12], 925 (1929). R.G.M. 
Reduction reactions with calcium hydride. I. Rapid determination of sulphur 
in insoluble sulphates. W.E. CALDWELL AND F.C. DraNnskopF. Jour. Amer. Chem. 
Soc., 51 [10], 2936-42 (1929).—Calcium carbide was not as effective as calcium hydride. 
Calcium hydride is suitable for quantitative reduction of alkaline earth and alkali 
sulphates to sulphides, the residual sulphur being determined by iodine titration. An 
example is given of replacement of potassium and sodium by calcium. R.G.M. 
Ceric sulphate as a volumetric oxidizing agent. X. Determination of thallium. 
H. H. WILLARD AND PHILENA Younc. Jour. Amer. Chem. Soc., 52 [1], 36-42 (1930). 
XI. Oxidation of organic acids. Jour. Amer. Chem. Soc., 52 [1], 132-42 (1930); 
for previous abstracts see Ceram. Abs., 9 [2], 132-33 (1930). R.G.M. 
Convenient method for gravimetric determination of aluminium as oxide. R. 
FRICKE AND K. MEyrING. Z. anorg. allgem. Chem., 188 [1], 127-37 (1930).—A method 
is given by which aluminium is precipitated from an alkali solution with carbon dioxide 
and determined as Al.Q3. 
An oxidimetric determination of PO, ions. LzopoLtp BRESTAK AND ORVILLE A. 
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DaFert. Z. angew. Chem., 43 [10], 216 (1930).—Description of a method for the de- 
termination of PO, ions by the use of nascent sulphurous acid for the reduction of the 
phosphor-molybdic acid. The advantages claimed over the old method are simplicity 
and rapidity. Lata 
Quantitative determination of sulphates in the presence of aluminium fluorides. 
H. Ginsperc. Z. angew. Chem., 43 [1], 21-24 (1930).—The usual method for the de- 
termination of sulphates in the presence of fluorides is to reduce them to sulphides by 
the use of zinc dust and then determine the sulphur as hydrogen sulphide. The re- 
sults obtained by this method are not quantitative but a modification is proposed to 
make them so. L.T.B. 
Reliability of the sulphur dioxide determination according to the Reich- Raschig 
method. H. E. Woisin. Z. angew. Chem., 43 [14], 293-94 (1930).—The Reich- 
Raschig method for determining SO, in gases consists in passing the gas through an 
iodine-starch solution and noting the amount required to decolorize the solution. W. 
shows the error one may expect if there are nitrogen oxides in the gas. L.T.B. 
Size distribution of finely-ground powders. ANON. (Queensland Govt. Mining 
Jour., 30 [8], 391 (1929)—The determination of the size distribution of very finely- 
ground powders is of considerable importance in the solution of problems connected 
with the properties of Portland cements, of clays for ceramic purposes, pigments, etc. 
Heretofore no satisfactory method has been available for the dry separation of finely- 
powdered materials into sizes below 20 to 30 microns (one micron = 1/25,0 of 1 in.). 
In connection with research on the utilization of anhydrite for retardation of Portland 
cement an air analyzer for fine powders has been developed. E.P.R. 
Analysis of raw phosphates. A. SucnreR. Z. angew. Chem., 43 [15], 313-14 
(1930).—Method for the analysis of raw phosphates with a P.O; content of more than 
25%. L.TB. 
Oxidation of selenium dioxide and of tellurium dioxide with lead dioxide. F. C. 
MATHERS AND F. V. GranaM. Jour. Amer. Chem. Soc., 51 [11], 3225-28 (1929). 
R.G.M. 
Hydrogen-ion measurement with glass electrode and vacuum tube potentiometer. 
L. W. Exper, Jr. Jour. Amer. Chem. Soc., 41 [11], 3266-72 (1929). R.G.M. 
Determination of the moisture content of coal. MANFRED MANNHEIMER. Colliery 
Guardian, 140 [3605], 426 (1930)—-A new method for the determination of the 
moisture content of coal, etc., which permits an analysis of moisture within 5 minutes 
consists in the extraction of the coal by a hygroscopic liquid and subsequent determina- 
tion of the water content of this liquid. Methanol approaches most closely the ideal 
of the liquids which have been considered. For determining the moisture content of 
the methanol the following methods were tried: electrical conductivity of dilute salt 
or acid solutions in methanol; change of critical solution temperature of hydrocarbons; 
catalysis constant of a dissolved ester; determination of density. The last method is 
the most convenient one and a method was worked out which can generally be used for 
measuring changes of density as small as 0.01% in any liquid. The method is de- 
scribed in detail. E.J.V. 
Transformation of cristobalite into tridymite in an Na,-CaO-SiO, batch. H. 
JEBSEN-MARWEDEL AND A. BLECKER. Sprechsaal, 63 [15], 268-70 (1930).—The proc- 
ess of the transformation of tridymite from cristobalite according to the principle of 
stages by Oswald was observed. If the batch is supersaturated with SiO, the silicic 
acid appears at first in the form of cristobalite which changes more or less quickly into 
tridymite. The observations were made with a microscope and photographed; fifteen 
photos show the phases of the transformation of crystobalite into tridymite. 
M.V.K. 
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Influence of high temperatures on kaolin. V. V. IouRGANOv AND M. V. Zous- 
MANOVICH. Trans. Ceram. Research Inst. [Moscow], 21, 29 pp. (1929).—The method 
of fractional chemical treatment was used and the reagents were KOH and HF. The 
results obtained showed (1) at 880°C there is no noticeable change. (2) At 980°C 
there is a disintegration of kaolinite into silica and a difficultly soluble form of alumina. 
(3) At 1050 to 1100° the general appearance changes little. Sillimanite could not be 
detected. (4) At 1200° the difficultly soluble residue increases. Its composition 
can be expressed by the formula 5Al,0;-4SiO2. (5) At 1320° appears the proportion 
Al,O;:SiO, 2.70:2, which closely resembles the compound 4Al,0;-3SiO2. (6) At 1400° 
a certain quantity of crystals can be discerned. The composition of the product formed 
lies between that of natural and theoretical mullite. (7) At 1470° the formation of 
crystals increases. (8) The test of the total series of difficultly soluble residues showed 
that the alumina content increases with an increase of temperature and at 1400° or 
higher the ratio of Al,O;:SiO. approaches 3:2. M.V.K. 

How alumina affects slags in steel melting furnaces. ANON. Jron Age, 125 [12], 
845 (1930)—The dephosphorization of steel in the electric furnace with aluminous 
slags is more difficult to carry out than it is with pure lime slags while in the open-hearth 
furnace it is practically impossible to dephosphorize with aluminous slags. The de- 
sulphurization of steel with aluminous slag is impracticable but in the electric furnace 
iron-carbon alloys and sulphide of iron can be desulphurized with lime alumina mixtures 
and also with pure alumina. As a deoxidizer, aluminium behaves exactly in the same 
way as silicon but it has the great advantage that its oxide is not as strong an acid 
as silica and can therefore be used in a more highly concentrated form than silicon 
even in the basic electric furnace without adversely affecting the desulphurization and 
without attacking the furnace lining. E.C.C 

Ferric alumina. A. R. MOBERG AND E. M. PartripGe. Ind. Eng. Chem., 22 
[2], 163-64 (1930).—The material which has been named ferric alumina is essentially 
a colloidal sol of hydrous alumina peptized by the addition of ferric chloride. It is 
used for coagulation purposes. R.G.M. 

y-Al,O; and spinels. WtLHELM BiLtz AND ALFRED LEMKE. Z. anorg. allgem. 
Chem., 186 [3], 373-86 (1930).—A series of density and molecular volume determina- 
tions on the forms of alumina and a series of spinels showed that the spinels contain 
y-alumina as such. y-alumina changes to the a-modification between 750°C and 
1000°C. It is monotropic with respect to the a- form. Its density varies somewhat 
but its lowest value is 3.42. L.T.B. 

High-temperature equilibrium between silicon nitride, silicon, and nitrogen. W. B. 
HINCKE AND L. R. BRANTLEY. Jour. Amer. Chem. Soc., 52 [1], 48-52 (1930). 


R.G.M. 
Molecular structure of the tungstosilicates and related compounds. Linus PAuL- 
ING. Jour. Amer. Chem. Soc., 51 [10], 2868-80 (1929). R.G.M. 


System Al,O;-H:O. G.F.HOTtic anp O. Kostreuitz. Z. anorg. allgem. Chem., 187 
[1], 1-15 (1930)—When freshly precipitated in the cold, aluminium oxide hydrate 
is amorphous and contains one molecule of water which is given off gradually on heat- 
ing as is characteristic of colloids. The amorphous form is not stable at room tempera- 
tures but changes on aging to a series of crystalline hydrates varying in composition 
from Al,O;-H,O to Al,O;-3H:O. Aging was studied with X-rays and resulted in a con- 
tinuous displacement of the position and intensity of the lines. L.T.B. 

System cobalt oxide-water. Gustav F. Hirt1cG AND ROBERT KASSLER. Z. anorg. 
allgem. Chem., 187 [1], 16-23 (1930).—Dehydration curves and X-ray studies showed 
that one compound, CoO-H,0, exists in the system. L.T.B. 

Yellow iron oxide hydrate and its relation to rust and iron ores. V.Ropt. Natur- 
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wissenschaften, 18 [10], 230-31 (1930).—Yellow iron oxide hydrate is a fine yellow ma- 
terial which differs from the ordinary brown voluminous precipitate. On drying the 
yellow hydroxide at 180°C, it has a composition Fe,0;-H,O which occurs in two modifica- 
tions, a and y, according to the method of preparation. The a-form occurs in rust 
in small amounts and in most iron ores. The y-form usually occurs when prepared 
artificially and in some minerals, notably lepidolite. On heating the y-modification 
at 200°C it changes to a magnetic Fe,O;; similar treatment of the a- modification does 
not form the magnetic oxide. A list of references to these two forms is included. 
L.T.B. 
Feldspar uses in ceramic industries. ANoN. Pit and Quarry, 20 [3], 47 (1930).— 
The chief use of feldspar is as a constituent of both body and glaze in pottery, porce- 
lain, white ware, vitrified sanitary ware, and enameled brick. Feldspar constitutes 
10 to 35% of the body of vitrified ware, in which it acts as a flux to bind the particles 
together. Glazes contain 30 to 50% of feldspar. E.P.R. 
Significance of the word “eutectic.” C.N.FENNER. Jour. Geol., 38 [2], 159-65 
(1930).—‘‘Eutectic”’ has been used in varying ways with the result of some confusion. 
If the word is broadened to apply to other relations, such as ternary eutectic curves 
and surfaces, then a new word is needed to apply to the original condition for which 
“‘eutectic’’ was originally invented. As now used by some writers it means little more 
than separation of crystals from a solution and hence has no special significance. For 
this process the terms ‘boundary curves’ and ‘‘boundary surfaces” express the idea 
simply and adequately. With the extension of meaning to crystallization along a 
boundary curve, there has been a tendency to assume that the product still possesses 
attributes found to hold for the unique condition when ‘“‘eutectic’’ was used to refer 
only to a point. This tendency is shown in two ways: (1) correspondence of heat of 
solution to heat of fusion may hold for two, three, or even four component systems; 
(2) graphic structures in rocks assumed to be of eutectic origin, since this peculiar struc- 
ture is not infrequently shown when two or more substances (metals especially) simul- 
taneously crystallize at a eutectic point. It seems desirable to return to the early 
significance of the word: that ‘‘eutectic’’ implies a certain point on a crystallization 
diagram. G.R.S. 
Behavior of metal oxides and silicates in a chlorine stream. ROLAND WASMUHT. 
Z. angew. Chem., 43 [5], 98-101; [6], 125-29 (1930).—Studies on the attack and de- 
composition of various refractories by chlorine at high temperatures, 200 to 1100°C, 
in the presence of small amounts of carbon, phosphorous, and sulphur. L.T.B. 
Studies on thermochemistry of compounds occurring in the system CaO~Al,O;-SiO». 
II. Heat of solution of calcium hydroxide in HCl 200 H.O. T. THoRvALDSON AND 
W. G. Brown. Jour. Amer. Chem. Soc., 52 [1], 80-87 (1930); for Part I see Ceram. 
Abs., 9 [5], 331 (1930). R.G.M. 
Precipitated selenium dioxide. G. F. HoFFMANN AND V. LENHER. Jour. Amer. 
Chem. Soc., 51 [11], 3177-84 (1929).—The authors were unable to prepare selenium 
trioxide by the method of Worsley and Baker. The product of ozone oxidation of Se- 
SeOCl, solution was identified by analyses as. precipitated selenium dioxide. The 
density of precipitated selenium dioxide was found to be appreciably lower than that 
of the sublimed dioxide. The precipitated oxide absorbs moisture rapidly to form 
selenious acid. -The molecular weights of precipitated and sublimed SeO, dissolved 
in SeOCl, were found to be identical. The product of ozone oxidation of Se-SeOCl, 
solutions absorbs dry hydrogen chloride gas to form a fuming, straw-colored liquid 
similar in composition and density to selenium hydroxy-chloride and not chloroselenic 
acid. R.G.M. 


Beryllium. Stock. Queensiand Govt. Mining Jour., 30 [8], 396 (1929).—At the 
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annual conference of the Vereins Deutscher Chemiker, S. stated that metallic beryllium 
was discovered almost at the same time as aluminium and magnesium in 1828. Wohler 
obtained the metal through the reduction of beryllium chloride with metallic potassium, 
as a fine powder. The Stock-Goldschmidt process, which consisted of the electrolysis 
of the double fluoride of beryllium and barium, or of beryllium and sodium, was de- 
veloped and improved by the Siemens-Halske A.-G. The new Stock-Goldschmidt or 
Siemens-Halske process employed beryllium oxyfluoride mixed with barium fluoride 
as the electrolyte. An experimental plant of a capacity of producing about a ton of 
beryllium metal yearly is now under construction and will come into operation during 
the current summer. E.P.R. 


Flotation research on the relative activity of the various constituents of crude cresylic 
acid. L. LANpoit, E. G. Hitt, AND ALEXANDER Lowy. Eng. Mining Jour., 
129 [7], 351-52 (1930). B.C.C. 

Contraction of kaolin and clays on drying. ANON. Corriere ceram., 11 [1], 35 
(1930).—The linear contraction and loss of water during drying were measured. In 
pastes a part of the water is taken up by the colloidal substances and swells them, while 
another part, the interfacial water, fills the empty spaces between the particles. The 
colloidal water must be evaporated slowly to prevent warping. When contraction 
ceases the rate of drying can be increased. Quartz, talc, and feldspar in a paste did 
not contract on drying. Kaolins, clays, and bauxites contract and harden on drying; 
they have a colloidal plasticity which is developed only in the presence of water. Ex- 
periments are described which were made on pastes of kaolin at different temperatures 
and pressures. The free silica had to take the place of a certain number of colloidal 
particles and neutral particles. This rendered the material less plastic and less porous. 
The plasticity can be expressed in figures, dividing the weight of the colloidal water 
by the weight of the total water absorbed and multiplying the quotient by the con- 
traction. Increasing temperature and pressure decreases the colloidal and interfacial 
water. The diminution from the interfacial water is small in relation to the variation 
from the colloidal water. M.V.K. 


Pipette method of mechanical analysis of soils based on improved dispersion proce- 
dure. L. B. Onmsreap, L. T. ALEXANDER, AND H. E. MmppLeton. Chem. News, 140 
[3645], 114-18 (1930).—A brief comparison is made of mechanical soil analysis by 
elutriation, Osborne beaker, and centrifuge methods. When the pipette method was 
introduced more stable and complete dispersion was required than in the centrifuge 
methods, resulting in the adoption of the practical and international methods. These 
methods, one intended to give partial, the other complete dispersion, represent two 
diverse purposes of mechanical analysis. In the practical method endeavor is made 
to avoid removing coatings from grains or breaking up slightly cemented particles. 
In the complete dispersion or international methods colloidal coatings on sand and 
silt grains are removed, aggregates are separated into single grains or groups smaller 
than 2 equivalent diameters. The chemical and mechanical aids to dispersion con- 
sidered are treatment with (1) H,O2, (2) HCI, (3) water, and (4) dispersing agents, 7.e., 
ammonium hydroxide, sodium hydroxide, sodium carbonate, and sodium oxalate, 
electrolysis, and shaking. Treatment with 0.2 N HCl is not always effective in remov- 
ing carbonates and in some cases presents a distorted picture of the soil. When ammonia 
is used CO, is absorbed from the air giving an uncertain increase in weight. The use 
of sodium oxalate causes this difficulty to disappear. Unlike the hydroxides, sodium 
oxalate frees no alkaline earth hydroxides as a result of chemical equilibriums established. 
For soils not having had the acid pre-treatment, sodium and ammonium hydroxides 
are not suitable deflocculents. Effective dispersion by electrolysis, using the Mattson 
cell removes carbonates, ‘exchange bases,’’ chlorides, sulphates, and phosphates. No 
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foreign ion is introduced by this method, hence no washing is required afterward. 
Disadvantages are (1) requirement of considerable extra equipment, (2) extra time, 
(3) additional transfers of the sample with attendant possibilities of loss, and (4) where 
determination of exchangeable bases is not desired, yields no results that cannot more 
easily be obtained by acid treatment. G.R:S. 


Plasticity of clay. L.E.J&nxs. Jour. Phys. Chem., 33 [11], 1733-57 (1929).—The 
object is to determine what salt or salts will keep an alumina-rich or a silica-rich gelati- 
nous film on a clay grain in such a state that it will take up water again and become 
gelatinous after having been dried moderately. Experiments were made on gelatinous 
alumina, gelatinous silica, and mixtures of the two. Six clays werealsotested. After 
devising a plasticity test, the mechanism of the test was studied. In determining the 
effect of added electrolytes on the plasticity of clay, use was made of the common salts 
of all the alkali and alkaline earth metals usually reported in an analysis of a clay. 
Lithium salts were also included. The effect on the plasticity of clay of the action of a 
flocculating material in a peptizing medium as an explanation of the cause of plasticity 
of clay was investigated. Kaolin and bond clays were found to be made more plastic 
through a combined peptizing and flocculating action. To determine the presence 
or absence of plasticity of clay in a gelatinous alumina and a gelatinous silica to which 
lithium salt had been added, five criterias were formulated. They were used in study- 
ing the effect on gelatinous alumina and gelatinous silica of combined peptizing and 
flocculating materials. Results indicate (1) the cause of plasticity of clay is the for- 
mation in the moistened clay of a continuous gelatinous external phase through the 
action of water in making gelatinous the material that forms an enveloping surface 
around the nongelatinous particles and aggregates present in the clay. (2) Plasticity 
of clay is not a property of a clay slip unless the gelatinous envelopes surrounding the 
nongelatinous particles and aggregates form a continuous external phase and the non- 
gelatinous particles and aggregates form the dispersed phase. Where the continuous 
external phase is a liquid and the dispersed phase is made up of particles and aggre- 
gates the surface of which is formed by a gelatinous envelope, the material has the 
property of viscosity. It does not have the property of plasticity of clay. (3) The 
material that is capable of becoming gelatinous when it is moistened is maintained by 
a simultaneous peptizing and flocculation action which preserves the gelatinous envelope 
and hinders or prevents the change of its material into something that will not take up 
water and become gelatinous when moistened. (4) The presence of organic matter, 
of dissolved carbon dioxide, or of electrolytes in the supernatant water or in the clay 
itself is not the cause of plasticity of clay. Such materials are agents through the ac- 
tion of which a sufficient amount of material capable of becoming gelatinous when 
moistened is formed and once having been formed, by any agent, is preserved. (5) 
The relative plasticity of clay may be evaluated by the time taken for the continuous 
external phase formed by the cohering gelatinous envelopes to be replaced through the 
formation of a continuous external liquid phase dispersing as the internal phase sepa- 
rated particles and aggregates each enveloped with gelatinous material. (6) Two 
methods are given for the measurement of the relative plasticity of clay: (a) using the 
air-dried material that had been wet to its highest plasticity as determined under the 
thumb; (6) using the material while plastic. The relative plasticity of some com- 
mercial bond clays as obtained by both methods is given. (7) The relative plasticity 
of clay obtained through the testing of the material that had been air-dried, after it 
had been moistened to its highest plasticity, is used in this paper as it seems to give 
results mgre in agreement with accepted relative plasticities of commercial bond clays 
than the alternate method. This test is as follows: a small amount of the material 
in a fine state of division is moistened to its highest plasticity, as determined under the 
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thumb, and molded in the palm of the hand to a test-ball which is allowed to dry un- 
disturbed in the air 16 to 24 hours. This test-ball is then so placed in an excess of water 
that the spalled particles may fall away from the disintegrating test-ball. The time 
in minutes required for the wasting away of the test-ball is recorded as the relative 
plasticity of clay for that material. (8) A dilute solution of sodium hydroxide peptizes 
alumina, but not all the alumina present in the solution is so held, as the addition of 
sodium chloride will not flocculate all the compounds of alumina in the liquid. The 
ratio of the amount held peptized to the total amount present was greater when N/9 
sodium hydroxide acted upon amalgamated aluminum than when N/20 solution was 
used. (9) Gelatinous alumina and also gelatinous silica were made into a plastic ma- 
terial. (10) The criterions established to determine when a material had plasticity 
of clay were as follows: (a) The powdered material when moistened to plasticity of 
clay must have the characteristic feel of a plastic clay. (6b) The air-drying of the plas- 
tic mass must not give a cemented aggregate. (c) Repeated alternate moistening to 
plasticity of clay and moderate drying must not remove the properties of bonding and 
of mobility when the material is remoistened to plasticity of clay. (d) When the ma- 
terial is made into a dilute slip and the supernatant liquid decanted from the well- 
settled sludge, redrying and remoistening to plasticity must not give a nonplastic mass. 
(e) The material, which has been molded into a test-ball, when moistened to plasticity 
of clay and then dried in the air, must not spall away at once like a finely-ground sand 
when placed under water, but it should form a mass that may be readily worked into 
a plastic mass or a surface layer of plastic material on the test-ball or the entire undis- 
turbed mass will become more plastic. (11) The constituent material of a clay and 
its structure are important only as far as kind of material and fissility may aid in the 
formation of a gelatinous material around the nongelatinous particles and aggregates. 
(12) In actual clays the effect of humus must also be considered. G.R.S. 
Influence of different additions to fluidity of thick slips. Kari Brent. Tonind.- 
Ztg., 54 [23], 496-97 (1930)—The influence of fluidity agents as the salts gypsum 
1%, soda 1%, NazO; 0.25%, and also sulphite waste liquor 1%, were tested on thick 
slips. The salts greatly increased the fluidity of raw slips of clay and lime. Slips 
of marly limestone were much less affected, if at all, by the salts, while the sulphite 
waste liquor greatly increased their fluidity. M.V.K. 


Flow of clay pastes through narrow tubes. G. W. Scotr Barr ANp E. M. Crow- 
THER. Jour. Phys. Chem., 33 [3], 321-30 (1929).—The authors propose to give (1) 
quantitative evidence to show that an equation only slightly modified from that of 
Buckingham holds under certain conditions of shear; and (2) qualitative evidence in 
favor of the Buckingham theory for those regions where quantitative measurements 
have not been practicable. Experiments on the behavior of certain clays were made 
in a modified Bingham plastometer. In this apparatus there were two bulbs, the clay 
being sheared alternately from one to the other. The level of clay in the two bulbs 
was kept the same so that no correction was required for hydrostatic head. Applied 
pressures varied from 0.05 to 50 cm. of mercury, and rates of flow from 0.0002 to 2.0 cm.’ 
per sec. The results show that (1) the flow curves fall into four stages. In the first 
stage there is no flow; in the second the value of dV/dP is constant; in the third it 
increases rapidly, and in the fourth it is again constant. The movements are succes- 
sively plug flow, plug flow with streamline flow in an outer sheath, and entirely stream- 
line flow. (2) This behavior is shown qualitatively by experiments with dyed clays 
and for the most part quantitatively from the constancy of the plastometric functions 
to agree with an equation slightly modified from Buckingham’s theoretical equation. 
(3) It is found as an experimental fact that the ratio of the constants derived from the 
slopes of the plug and streamline stages respectively is constant over a wide range of 
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concentration for a single clay. For clays of widely different geological origin varia- 
tions in the ratio are small, but probably significant. G.R.S. 
Viscosity of aqueous solutions of strong electrolytes with special reference to barium 
chloride. G. JoNES AND M. Doig. Jour. Amer. Chem. Soc., 51 [10], 2950-64 (1929). 
R.G.M. 
Notes on formulation. Ropert C. H. Heck. Mech. Eng., 52 [2], 133-39 (1930).— 
This paper presents two matters: (1) an investigation of the pressure-volume form 
of the adiabatic of steam leading to a general comparison of formulations; (2) a discus- 
sion of the thermal properties of the liquid, along and behind the saturation line. 
H.W.A. 
Specific heats of gases at high pressures. I. Method and apparatus at room 
temperature. N. W. KrasE anv B. H. Mackey. Jour. Amer. Chem. Soc., 52 [1], 
108-15 (1930).—A constant temperature continuous flow adiabatic calorimeter is de- 
scribed. The apparatus for measurement of the specific heats of gases at ordinary 
temperatures and up to 1000 atmospheric pressure is described. Typical results for 
nitrogen at 200 atmospheres are given together with the method of calculation. 
R.G.M. 
General formulas for the calculation of atomic or molecular heats as well as specific 
heats of the elements and their compounds in the solid states. I. MaypEL. Z. anorg. 
allgem. Chem., 186 [3], 289-323 (1930). L.TB: 
Automatic analyzers for gaseous mixtures based on the thermal conductivity of the 
gases. Pau JARRIER. Chaleur ind., 11, 181-85 (1930).—J. explains the theory and 
applications. A.J.M. 
Compressed air chart. SypNEy C. MIFFLEN.- Eng. Mining Jour., 129 [7], 353 
(1930)—A chart based on D'Arcy’s formula comparing pressure, air flow, pressure 
drop, and air delivery in pipes. E.C.C. 
Vapor pressure of water from the ice point to the critical point. F.G. K&yEs AND 
L. B. Smita. Mech. Eng., 52 [2], 124-27 (1930). H.W.A. 
Report on progress in steam research at the Bureau of Standards, with determina- 
tions of heat content and latent heat up to 270°C. N.S. Ossporne, H. F. Stimson, AND 
E. F. Frock. Mech. Eng., 52 [2], 127-30 (1930). H.W.A. 
Pressure consideration and linear translation in steam, air, and gas measurement. 
H. Horrman. Die Messtechnik, 5 [12], 329-34 (1929).—It is shown that the considera- 
tion of pressure is as important as linear translation and that neither can be disregarded. 
As the simplest pressure considerations do not permit any registration other solutions 
were sought. The best are described and are discussed critically. Their quality de- 
pends chiefly on the security of reading in the region of zero. E.J.V. 
Physical testing methods for the investigation of sands and clays. FRANZ ROLL. 
Die Messtechnik, 5 [6], 156-60 (1929)—Different methods used in the testing and de- 
termination of the properties of clays and sands are described. Next to the strength 
tests, gas perviousness and density are important. The testing of granulation and 
heat conductivity are next in importance. A bibliography of 29 references is included. 
E.J.V. 


BOOKS 


Old and New Quantum Theories. (L’ancienne et la nouvelle theorie des quanta). 
EuGENE Biocu. Published by Hermann, Paris. 447 pp. Reviewed in Chaleur ind., 
11, 211 (1930). A.J.M. 

Treatise on General and Experimental Physics. (Traité de physique générale et 
expérimentale). Vol. I, mechanics, heat. JuLES LEMOINE AND AUGUSTE BLANC. 
Published by Leon Eyralles, Paris. 860 pp. Reviewed in Chaleur ind., 11, 210 (1930). 

A.J.M. 


} 
( 
I 
I 
I 
I 


1930 CHEMISTRY AND PHYSICS 585 


Standards Yearbook, 1930. ANon. Compiled by the National Bureau of Stand- 
ards. 301 pp. (1930)——-This book covers broadly the developments in standardiza- 
tion during 1929 all over the world. The current yearbook begins with an article on 
the Government’s interest in advancing standardization and simplification and records 
gratifying progress in the redetermination of the electrical units on a fundamental 
basis. Although special attention has been paid to the organization and procedure 
of the national standardization agencies in the U.S. and abroad, the present volume 
likewise contains outlines and activities of state, county, and municipal agencies as 
well as those of technical societies and trade associations. R.A.H. 

International Critical Tables of Numerical Data, Physics, Chemistry, and Tech- 
nology. Vol. VI. E. W. WaAsHBURN. Prepared under the auspices of the Inter- 
national Research Council and the National Academy of Sciences by the National 
Research Council of the U.S. 471 pp. McGraw-Hill Book Co., Inc., 1929. To be 
published in 7 volumes. Price $84 per set on orders per set only; payable at the rate 
of $12 per volume as issued. Reviewed in Ind. Eng. Chem., 21 [12], 1304 (1929)— 
The subject matter includes X-rays, electronics, dielectrics, electrical conductivity 
and resistivity, pyro, piezo, thermo, and atmospheric electricity, e.m.f. of cells, trans- 
ference numbers, magnetism, and acoustics. R.G.M. 

Technical Dictionary. (Techno-Diktionar.) HuBErRT HERMANNS. 407 pp. Re- 
viewed in Chaleur ind., 11, 167 (1930).—This dictionary contains technical terms in 
German, English, and Italian. A.J.M. 


Popular Research Narratives. Tales of Discovery, Invention, and Research. Vol. 
III. Collected by the ENGINEERING FouNnDATION, INc. 174 pp. Williams & Wilkins 
Co., Baltimore, 1929. Price $1.00. Reviewed in Ind. Eng. Chem., 21 [11], 1150 
(1929).—This book is composed of short scientific stories written to appeal to any reader. 
They are authoritative and appeal to so wide a variety of interests that they are highly 
recommended, particularly to those interested in humanizing science. R.G.M. 

Select Methods of Metallurgical Analysis. W. A. NaisH AND J. E. CLENNELL. 
With an introduction by H. C. Harold Carpenter. Pp. xii + 495. Chapman & Hall, 
London, 1929. 30s. Reviewed in Engineering, 129 [3343], 162 (1930)—This is an 
excellent work, and is likely to establish itself as a standard reference book on its sub- 
ject. It contains little, if any, original work, but may be regarded primarily as a col- 
lection and summary of the most important methods of analysis for those elements 
met in metallurgical practice, and the methods of analysis described have been selected 
with care and discretion. Comprehensive bibliographies of analytical methods for 
each element are given which are likely to be most helpful where extended reference 
or refinement in analysis is specially called for. The book is divided into six parts. 
Part I deals with qualitative analysis, sampling, and with the preparation and measure- 
ment of samples. Part II, which is the principal section of the work, and extends over 
about 250 pp., gives full details of methods of analysis for each element and careful 
directions for the carrying out of the various tests. Part III covers the analysis of 
commercial metals, non-ferrous alloys, iron and steel, and ferro-alloys. Part IV deals 
with ores, slags, and other impure materials, and the analysis of coal and refractory 
materials is described in Part V. Part VI consists of three valuable contributions on 
electrometric titrations, the analysis of minerals, and spectrographic methods of analysis 
by C. Stansfield Hitchen, H. F. Harwood, and A. A. Fitch, respectively. The last is 
particularly interesting in view of the widening applications of the subject. The com- 
prehensive nature of the whole work is apparent from the above summary, and each 
particular subject is fully covered by the section devoted to it. Thus in Part II, under 
each element, separate headings include general properties of the element, selected 
methods of determination, and a bibliography. Taking copper as a single example, 
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the general properties of the metal and the characteristics of those salts employed in 
its detection and estimation are described. The methods of analysis cited are as follows: 
(1) precipitation as sulphide, conversion to nitrate, then to acetate, and titration with 
potassium iodide and thiosulphate; (2) precipitation from alkaline tartrate solution 
by hydrazine hydrochloride; (3) precipitation from sulphuric acid solution on zinc 
or aluminium; (4) titration with potassium cyanide; (5) electrolytic deposition from 
nitric acid solution; and (6) colorimetrically. The bibliography contains about 130 
references to the separation and estimation of the element. An excellent index is pro- 
vided, which, in a reference book of this nature, is of considerable importance. The 
book goes, of course, much beyond the needs of the ordinary student, but it is worthy 
to be in the library of all professional metallurgists, and should be available for reference 
by all assayers and metallurgical chemists. (B.C.A.) 
Study of Materials by X-Rays. (R6ntgenographische Werkstoffpriifung.) Karu 
BECKER. Vieweg und Sohn, Braunschweig, 1929. 7 M. Z. angew. Chem., 43 [6], 
139 (1930).—The book contains a short theoretical discussion of X-rays and crystal 
structure and a more lengthy description of the application of X-rays in studying the 
structure of materials with monochromatic and white X-rays. The book is less con- 
cerned, however, with the actual determination of structure than with the interpre- 
tation which one can draw from the position, intensity, etc., of the lines of the patterns 
obtained. 
1930 Handbook for Ceramics, Glass, and Allied Industries. (Sprechsaal Kalendar 
1930 fur Keramik, Glas und verwandte Industrien.) J. KokRNER. Reviewed in Z. 
angew. Chem., 43 [6], 140 (1930); for abstract see Ceram. Abs., 9 [5], 396 (1930). 
Influence of 5% soda solution on clay. L.A.SHme.Lerr. Trans. Ceram. Research 
Inst. [Moscow], 18, 10 pp. (1929).—The result of the action of 5% soda solutions on 
clays depends greatly on the partial precipitation of SiO. and Al,O; from the soda solu- 
tion. The SiO, and Al,O; precipitated by the soda solution are easily soluble in 1 to 
2% hydrochloric acid. Repeated tests on the Gluchov’s clay (U.S.S.R.) which is 
known to contain pure Al,O; lead to the conclusion that this clay contains at least 4% 
of pure Al,O;. M.V.K. 


PATENTS 


Recovering borax from brine. Henry D. Hetumers. U. S. 1,756,122, April 29, 
1930. Method of recovering borax from brine containing borate in solution together 
with sodium carbonate, which consists in treating the brine with carbonic acid gas 
to precipitate some of the carbonates, removing the precipitated carbonates from the 
solution, and crystallizing out the borax by cooling. 

Production of titanic oxide. Moritz ScHNETKA. U. S. 1,758,472, May 13, 1930. 
(1) In the process for the hydrolytic precipitation of white titanic acid from sulphuric 
acid solutions containing titanium sulphate and iron sulphate, the step which comprises 
carrying out the precipitation in the presence of a compound of the group consisting 
of hydrofluoric acid and water-soluble fluorides. (2) Carrying out the precipitation 
in the presence of hydrofluoric acid. 

Production of titanium dioxide. WERNER MECKLENBURG. U. S. 1,758,528, May 
13, 1930. (1) A process for preparing a seed suspension which comprises reducing 
the acidity of titanium sulphate solution to a hydrogen-ion concentration of about 
pu 2.5 to 6.0, heating the mixture to about 80°C for 15 to 30 minutes, and cooling the 
mixture. (2) A process for the production of titanium dioxide which comprises add- 
ing a mixture containing titanium hydroxide in aqueous suspension containing sodium 
sulphate to a solution of titanium sulphate, and maintaining the mixture at a tempera- 
ture near the boiling point. (3) A process for the hydrolysis of titanium sulphate solu- 
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tion which comprises adding sufficient alkali to a small portion of the solution to reduce 
the acidity of py 2.5 to 6.0 and to precipitate titanium hydroxide therein, heating the 
mixture to about 80°C for 15 to 30 minutes, adding the mixture to the rest of the titanium 
sulphate solution, and maintaining the mixture at a temperature near the boiling point. 

Sodium borate tri-sodium phosphate compound. CHar_es F. Boorn, ARTHUR B. 
GERBER, AND Paul, LoGug. U.S. 1,759,152, May 20, 1930. (1) Composition of matter 
consisting of a compound of sodium phosphate and sodium borate. (2) Process for 
the manufacture of a sodium borate tri-sodium phosph&te composition, which consists 
in the addition of caustic soda and sodium borate to di-sodium phosphate, substan- 
tially as described. 

Sodium metaborate. A. Keiiy. Brit. 326,378, April 30, 1930. Sodium meta- 
borate is produced by heating in water a boron compound, ¢.g., crude borax, sodium 
borate, Tincal, Rasorite, or other mineral, with a determined quantity of sodium car- 
bonate and lime. The solution is filtered and sodium metaborate obtained by crystal- 
lization or granulation. The disseminated calcium carbonate assists filtration. In 
the example given, a charge containing Rasorite is kept agitated at a temperature of 
about 80°C for five hours. The solution obtained may be a bright green, in which 
case it must be bleached with a solution of bleaching powder, or sodium hypochlorite. 
The mother liquor after crystallization may be incorporated in the next charge. A 
mixture of Tincal and Rasorite may be employed. 


General 


Annual report of the Refractories Division Research Committee for 1929. DoNna.p 
W. Ross. Bull. Amer. Ceram. Soc., 9 [5], 158-64 (1930). E.J.V. 
Chemical and metallurgical index of prices revised. ANON. Chem. Met. Eng., 37 
[1], 66-67 (1930).—A weighted index number for prices of chemicals, fats, and oils 
has been issued based on production returns and imports for 1927. Results are shown 
in tables and graphs. G.R.S. 
Silicate of soda gains in export trade. ANON. Chem. Met. Eng., 37 [1], 57 (1930) 
New uses and larger export demands have made production of silicate of soda surpass 
the totals of recent years. The greater part of the exports were sent to Canada. 
G.R.S. 
Some peculiar properties of sands. J. E. WorspaLe. Pit and Quarry, 18 [12], 
48-50 (1929).—Sand is a very peculiar material in its physical behavior since it is inter- 
mediate between a solid and a liquid. If ordinary material is compressed in one di- 
rection, its volume is reduced; however, with sand the volume is increased instead of 
decreased. The discoverer of the effect of pressure on the void content of sand was 
the late Osborne Reynolds, of England, who gave it the name “‘dilatancy.”” W. in an 
address before a British Engineering Society explained the theory underlying dilatancy 
as follows. Ifa pile of spheres is built up, it will be found that there are three methods 
of symmetrical piling which produce different void contents and any other method of 
piling will give one of the results of these three methods: (1) closest packing 26% voids, 
(2) intermediate 39.5% voids, and (3) loosest 47.6% voids. The explanation of dila- 
tancy as applied to spherical particles of uniform diameter is described and by analogy 
the case of ordinary sand particles can be considered to give similar results. E.P.R 
Control of homogeneity. ANon. Brit. Clayworker, 38 [455], 455 (1930).—Clay 
mixture passed through a pug mill or pan mill is not always homogeneous. To ascer- 
tain uniform consistency press a lump until it cracks at the edges. Uniformity in chemi- 
cal composition can be ascertained by analysis or roughly by converting a weighed 
amount into a slip, screening, and weighing the washed and dried residue on each sieve. 
A comparison will show whether the material is homogeneous. Drying shrinkage, 


588 CERAMIC ABSTRACTS VoL. 9 


porosity of the dried and fired material, and the tensile strength of the paste or dried 
material may also be used as indicators of homogeneity. Lumps of clay dyed with 
fuchsine may be passed at !/,-hr. intervals into the mixing machine. A sliced sample 
of the mixed product will indicate the thoroughness of mixing. R.A.H. 
Drying of solids. III. Mechanism of the drying of pulp and paper. T. K. SHER- 
woop. Ind. Eng. Chem., 22 [2], 182-36 (1930).—The drying operation is in general 
divisible into a constant-rate period and a falling-rate period. During the constant- 
rate period the surface of the solid is wet with liquid and the rate of evaporation is 
not a function of the water content; the major factors affecting the rate of drying 
in this period are the air velocity past the surface, heat conduction from adjoining 
dry surfaces, and radiation from the surroundings. The rate of drying falls off 
during the falling-rate period either because the wetted surface decreases or be- 
cause the rate of internal liquid diffusion becomes controlling. Either of these mech- 
anisms of drying or each in turn may prevail during the falling-rate period. When 
internal liquid diffusion is controlling, there is a tendency for the evaporation to occur 
not at the surface, but at points within the solid structure. For Part II see Ceram. 
Abs., 9 [5], 385 (1930). R.G.M. 
Plasticity of ceramic pastes. ANON. Feuerungstechnik, 17 [11], 126-27 (1929).— 
Plasticity cannot be measured by any single test. A material in a plastic state can 
(1) be shaped and will keep this shape, (2) when dried it attains a certain solidity, 
and (3) while plastic absorbs a certain quantity of finely-ground solid substances. 
M.V.K. 
Quick drying. ANoNn. Brit. Clayworker, 38 [455], 447-48 (1930).—Safe drying 
takes place at a maximum speed only wher the proportion of moisture, volume, and 
temperature of the air are properly controlled. For each clay and kind of article there 
is €@ maximum air volume which can be applied in a given time. For quick drying 
of the fresh ware, air should be used which is almost saturated and the nearer the com- 
pletion of the drying, the drier and hotter should be the air. These conditions are pro- 
vided in the tunnel drier. In other driers the temperature and humidity is changed 
progressively. In a chamber or corridor drier any chamber can be “‘set”’ to deal with 
specially damp goods, the other chambers being arranged to deal with drier articles. 
For hot floors, do not have too high a roof as this involves much loss of heat. Many 
driers are much slower than they need be. R.A.H. 
Heat management in ceramic drying plants. Orro Tu. Koritnic. Sprechsaal, 63 
[14], 245-47 (1930) Economical drying with any system is only possible when the 
closely related factors, humidity and temperature, are carefully observed and regulated. 
The water content of the ware depends on the quantity and plasticity of the clay in- 
gredients and the method of shaping; it varies from 6 to 30% and must be removed. 
The drying process can be divided into 4 parts: (1) partial shrinkage of the mass and 
reduction in volume, (2) drawing together of the clay constituents till they come in 
contact, (3) continuation of shrinkage and evaporation of the remaining water, (4) 
shrinkage is completed and the particles are in very close contact. M.V.K. 
Consultants in heat technology. ANoNn. Glashiitte, 60 [3], 39-40 (1930).—Pro- 
gram of activities of the Bureau of Consultants in Heat Technology of the German glass 
industry. L.T.B. 
Methods of crushing, washing, and grinding barite in France. Ropert D. LANCE. 
. Mines, Carriéres, Grandes Enterprises, pp. 97-107 (Sept., 1929); Pit and Quarry, 19 [4], 
61-62 (1930).—Natural barium sulphate or barite, BaSO,, known also as heavy 
spar, is found in liberal deposits in most of the southeastern quarter of France. 
Barite is found in agglomerated masses of crystalline elements of varying form. Grind- 
ing is done either by the wet or by the dry method. E.P.R. 
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Organized research for industries. Eprrorta,. Mech. Eng., 52 [5], 570 (1930).— 
Commercial companies can undertake what might be called fundamental research only 
in exceptional cases, particularly as it is extremely difficult to keep the results confiden- 
tial. Several attempts to carry on such research by some central organization for the 
benefit of the entire industry have been made. One of the best-organized attempts 
has been initiated by the Engineeriag Foundation. This undertaking is to critically 
review the literature dealing with iron and its alloys and to conduct research in the 
basic field of iron metallurgy. A similar movement has been made by the Ontario 
Metal Industries Research Assn. of Canada, H.W.A. 

Basic economic structure of process industries. ANon. Chem. Met. Eng., 37 
{1], 2-3 (1930).—Tables, charts, and graphs showing essential production figures for 
the process industries. G.R.S. 

Engineer as ruler. Hucu P. Vowikes. Mech. Eng., 52 [2], 103-104 (1930).—A 
general discussion of the dependence of the modern community on the engineer is given. 
The historical account of the architectural and structural undertakings of Gudea, a 
Sumerian Engineer-Ruler of 2600 B.c. is quite interesting. H.W.A. 

Value of charts in clayworking. ANon. Brit. Clayworker, 38 [455], 448—49 
(1930).—Charts are valuable in showing the progress of a business financially; in re- 
cording the firing of kilns, the conditions in a continuous drier, or the sales and stocks 
of goods. Pyrometer-charts are being used for keeping a record of the firing of kilns; 
many continuous driers, also, are fitted with a recording hygrometer and thermometer, 
which show in. graphic form the condition of the atmosphere inside the drier. The 
graphic recording of sales and stocks is unsurpassed as a means of showing at a glance 
whether any goods are moving slowly or are going well. The article further discusses 
in detail the use of the chart for showing the condition of a company in regard to its 
financial matters. R.A.H. 

Problems of the consumer. E. St. Etmo Lewis. Brick Clay Rec., 76 [8], 519-22 
(1930).—This article is an excerpt of a talk given at the Common Brick Manufacturers 
Association’s convention held in Memphis. It contains some very fundamental ideas 
about running a modern business. E.J.V. 

Law of mechanic’s lien involving clay products. Leo T. Parker. Brick Clay 
Rec., 76 [9], 590-94 (1930).—Cases involving various different circumstances in which 
clay products are involved in litigations are cited to illustrate the interpretation of the 
law. E.J.V. 

Vitalizer of business. K.C. FaARNswortH. Ceram. Ind., 14 [5], 521-24 (1930).— 
The close connection in recent years between industrial progress and industrial research 
is significant. The large industrial enterprises have been developed as much through 
the organization of their scientific departments as through that of their operating de- 
partments. Over one thousand industrial research laboratories employing over ten 
thousand trained research workers are in existence in the U.S. F.P.H. 

Developments in management. From a paper on “‘Scientific Industrial Manage- 
ment” by L. P. AtForp. Jron Age, 125 [15], 1082 (1930).—Production control will 
be followed by simplified methods including codification and formulas. See also Ceram. 
Abs., 9 [1], 71 (1930). E.C.C. 

Heavy Clay Products Institute. ANon. Clay-Worker, 93 [5], 338-40 (1930).—A 
detailed report of the organization meeting held in Washington, D. C., April 2, 1930. 
Papers read are enumerated and one is briefly reprinted. E.J.V. 

New trade association. ANON. Clay-Worker, 93 [4], 273 (1930).—The clay mining 
companies, including importers and jobbers, are about to organize a trade association 
in that industry. Several of the leading companies mining clays of different kinds for 
use in ceramics, paper, rubber, and many other products in which clays are used, are 
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discussing the many advantages that would accrue to both producer and consumer 
in this field. Clay mining is one of our largest industries, and is growing in importance 
every year as new uses for the many different types of clay are found. There are over 
100 clay mining companies in this country. It is not generally known that there are 
over 100 different types of clays produced and used in as many different products, e.g., 
fine china, porcelain, terra cotta, fireclay products, chemical retorts, bath tubs, etc. 
It is planned to give careful study to the standardization of different classes of clay, 
to carry on research in an effort to improve the quality and to find new markets for the 
clay, as well as for all products in which clay can be used. E.J.V. 
Commercial structure of American chemical industry. ANon. Chem. Met. Eng., 
37 [1], 15-17 (1930).—A qualitative study of the products and markets of more than 
a hundred firms. G.R.S. 
Financial structure of American chemical industry. T. M. Switz. Chem. Met. 
Eng., 37 [1], 9-14 (1930).—A summary of the facts concerning the size of various sec- 
tions of American chemical industry and of leading European cartels. G.R.S. 
Long-time trends in chemical producing and consuming industries. T. M. Switz. 
Chem. Met. Eng., 37 [1], 8 (1930).—Nine charts indicate the past and prospective 


rates of growth of chemical producing and consuming industries. G.R.S. 
Where heavy chemicals are made and consumed. ANon. Chem. Met. Eng., 37 
[1], 4-5 (1930)—Maps and tables are shown. G.R.S. 
Engineering education. A. A. PotrerR. Mech. Eng., 52 [4], 503-506 (1930).— 
Importance and value of a technical education are discussed. H.W.A. 
Analysis of engineer registration laws of the U.S. AMER. ENGINEERING COUNCIL. 
Mech. Eng., 52 [3], 215-18 (1930). H.W.A. 


Economic status of engineers in the federal service. ANON. Mech. Eng., 52 [2], 
142-48 (1930).—The advantages and disadvantages which the federal service has for 
engineers are pointed out. The conditions which should be remedied in order to im- 
prove the efficiency of the service are given. H.W.A. 

General advancement in clay and ceramic industries. ANON. Chem. Met. Eng., 
37 [1], 24 (1930).—The past year was regarded as good in ceramic industries, although 
pottery and common brick industries suffered from foreign competition, and the build- 
ing materials manufacturers found their production exceeding consumption. There 
was a marked tendency toward installation of tunnel kilns. Kiln design has been im- 
proved resulting in greater fuel economy and better output. Machine-made terra 
cotta has been introduced. Mechanical formation, principally in hydraulic. presses, 
is a definite trend in the refractories field. In the enameling industry, electric furnaces 
of the continuous tunnel type have spread widely. The most interesting development 
in the heavy clay products industry is the preliminary production of light weight struc- 
tural units of fired clay. Face and enameled brick are enjoying a revival while super- 
refractories of silicon carbide, fused alumina, and zircon are on the increase. Insulating 
brick, refractory cement, and the so-called ‘‘monolithic’’ fire brick have found widely 
extended use. Highly aluminous brick, such as those made from artificial mullite 
and diaspore, have advanced decidedly both in production and application. Applied 
research has aided the ceramic industries. G.R.S. 

Metallurgical research from a chemical point of view. H.W.GimLeTre. Ind. Eng. 
Chem., 22 [3], 232-40 (1930).—G. discusses (1) importance of metallurgy, (2) relation 
of metallurgy to chemistry, (3) expensive equipment necessary, (4) trend toward 

‘ centralization of research, (5) the training of research men, (6) institutions fostering 
research, (7) buildings and endowments, (8) coéperative research, (9) utilization 
of research facilities by industry, and (10) metallurgical research abroad. 

R.G.M. 
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Institute of Metals. ANoN. Engineering, 129 [3350], 398(1930)—Some additional 
papers read at the annual meeting of Institute of Metals are described. Jbid., 129 
[3521], 383-85 (1930)—Proceedings of the 22nd annual general meeting of the 
Institute of Metals held on March 12 at the Institution of Mechanical Engineers. A 
résumé of the papers read is given. A.A 

French ceramists tour in America. ANON. Bull. Amer. Ceram. Soc., 9 [5], 151-52 
(1930) ; Glass Ind., 11 [5], 120-21 (1930); see also Ceram. Abs., 9 [6], 484 (1930). E.J.V. 

Coéperation in the clay industries. Ross C. Purpy. Clay-Worker, 93 [5j, 352-53 
(1930); Bull. Amer. Ceram. Soc., 9 [5], 135-39 (1930).—A plea is made for coéperation 
in the clay industries pointing out how the various branches are connected and should 
support one another. E.J.V. 

High-temperature insulation materials. ANON. Commercial Stand. Monthly, 6 
[10], 297 (1930).—Tentative final drafts of standard specifications for molded insula- 
tion coverings for temperatures over 550°F; diatomaceous earth, granular, calcined: 
and insulating brick and mortar have been submitted to the membership and others 
concerned for comment and ballot vote. E.J.V. 

Josiah Wedgwood Bicentenary. VI. ANon. Pottery Gaz., 55 [635], 790-96 
(1930).—A brief biographical sketch of Josiah Wedgwood and the history of the Wedg- 
wood works are given. Various kinds of pottery produced are described. Illustrated. 
VII. Jbid., pp. 806-808.—A detailed account of the program to be followed during 
the Bicentenary celebration is given. VIII. BERNARD RackHam. Ibid., pp. 819- 
22.—-The conditions in pre-Wedgwood days are reviewed briefly. Queen’s ware and 
other ware are discussed. Wedgwood’s organized methods, personal qualities, and 
capacity for organization are cited. IX. ANon. Amer. Traveler's Gaz., 80 [2], 14- 
17 (1930); partially reprinted in Bull. Amer. Ceram. Soc., 9 [4], 132-33; [5], 173- 
75 (1930). For Part V see Ceram. Abs., 9 [6], 481 (1930). E.J.V. 

Josiah Wedgwood. HERBERT READ. Studio, 96 [396], 31-34 (1930).—Some out 
standing changes in pottery craftsmanship produced by Josiah Wedgwood were as 
follows: (1) improvement of buff earthenware known as cauliflower ware; (2) crea- 
tion of cream earthenware (Queen’s ware) which is noted for its practical fitness to 
function as spouts, lids, center of gravity, relative capacity of vessels, handles, etc.; 
(3) invention of basalt ware (Egyptian black); (4) a hard stoneware and jasper ware; 
(5) a semiporcelain stained throughout with oxides (blue, lilac, sage-green, etc.); (6) 
mottled ware imitating stones as agate and granite as well as the unglazed red stone- 
ware rosso antico; and (7) buff terra cotta as bamboo and cane ware. The famous 
relief medallions carried out in series are a branch of the jasper ware, Flaxman being 
the chief artist and modeler. Illustrated. E.B.H. 

Progress in glass technology at Sheffield during 1928-29, under the auspices of the 
Glass Research Delegacy. ANoNn. Jour. Soc. Glass Tech., 13 [52], 262-69 (1929) 
Changes in staff personnel and the difficulties encountered in filling the vacancies were 
emphasized. The creation of a scholarship to stimulate greater interest in the possi- 
bilities of glass technology as a vocation was announced. An outline was given of 
the educational work covered in the three courses of lectures in the Summer School 
in Glass Technology. A summary of the research work done in the past year was 
presented and a list of departmental publications was given. G.R:S. 

Society of Glass Technology, December meeting. ANON. Engineering, 129 
[3344], 195 (1930)—A summary of 3 papers read at the last meeting of the Society 
of Glass Technology for the year 1929 held in the Science Museum, London, on Decem- 
ber 18, 1929. A.A. 

Society of Glass Technology, January meeting. ANon. Nat. Glass Budget, 45 
[42], 3 (1930); Pottery Gaz., 55 [633], 447-48 (1930).—At a meeting of the Society 
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of Glass Technology held in Sheffield, England, on January 15, 1930, the following 
three papers were presented: ‘Influence of Manganese Oxide on Some Properties of 
Glass,” by A. A. Childs and Violet Dimbleby; “‘Note on the Formation of Sodium Sul- 
phate in Glass Tank Furnaces,’”’ by W. E. S. Turner; ‘Physical Properties of Soda- 
Silica Glasses. Part I. The Thermal Expansion,” by W. E. S. Turner and F. Winks. 
E.P.R. 
Society of Glass Technology, February meeting. ANon. Glass Ind., 11 [4], 87 
(1930); Nat. Glass Budget, 45 [47], 12 (1930); Pottery Gaz., 55 [634], 650-53 (1930); 
for abstract see Bull. Amer. Ceram. Soc., 9 [5], 172-73 (1930). E.J.V. 
Italian glass and pottery market. ANoNn. Pottery Gaz., 55 [635], 834-35 (1930); 
for abstract see Ceram. Abs., 9 [6], 482 (1930). E.J.V. 
German exports of porcelain tableware. A. DoucLtas Cook. Commerce Repts., 
18, 302 (1930).—Exports of porcelain tableware from Germany have shown a steady 
decrease since 1926 because of the protective-tariff policies of foreign countries and 
higher production costs. During the war other countries began the production of por- 
celain, and have maintained and strengthened their position with the assistance of 
high duties. Exports in 1929 declined 4% in weight, as compared with 1928. In- 
creasing competition from other producing countries is one cause of the decline. In 
order to offset the decline in exports, repeated attempts have been made to increase 
domestic sales of porcelain tableware, but in 1929 they were estimated to have declined 
10% in quantity, as compared with 1928. Also, sales of the porcelain fancy and orna- 
mental ware industry decreased 20%. ‘The Association of German Table Porcelain 
Manufacturers has established a special porcelain propaganda division which has 
started a publicity campaign all over Germany to increase domestic sales. E.J.V. 
How Europe fosters its cement industries. FRaNctis Mitton. Pit and Quarry, 18 
[12], 83-86 (1930).—The world output of cement has increased 78.5% since 1913. 
Divisionary production, based upon infgrmation compiled by the economic section of 
the League of Nations (July, 1929), shows the changes in the relative volume of out- 
put of the various producing regions. E.P.R. 
Diathermic capacity of chimneys of reénforced concrete. Orro GraFr. Arch. 
Warmewirt, 1, 23 (1930); Tontnd-Zig., 54 [28], 487 (1930). M.V.K. 
General trend of developments in feedwater treatment. SHEPPARD T. PoWELL. 
Mech. Eng., 52 [2], 106 (1930)—The combination of chemical and zeolite softening, 
additions of coagulants with softening agents, the continuous blowdown system, and 
steam purifiers have revolutionized feedwater treatment. H.W.A. 
Pulverized fuel installation on the S. S. Hororata. ANoN. Engineering, 129 
[3348], 346-48 (1930).—The earlier installation is reviewed and the recent modifica- 
tions and additions are described and illustrated. A.A. 
Avoiding smoke from boilers. ANon. Brit. Clayworker, 39 [456], 16 (1930).—A 
great improvement can be effected if stokers keep in mind the following points: (1) 
keep fires bright, (2) fire lightly and often, (3) fire alternate sides, (4) keep the water 
at normal working level, (5) use the side dampers, (6) clean out alternate sides, (7) 
clean out quickly and thoroughly, (8) keep down scale and soot, (9) keep an eye on the 
brick work, (10) use the grids in the fire door intelligently. R.A.H. 
Some problem of dust collection. J. W. Grsson. Colliery Guardian, 140 [3603], 
234; [3604], 324-25 (1930).—With pulverized fuel firing there has been a great increase 
in the amount of dust in the flue gases, which is objectionable. The problem of cleansing 
the flue gases of the entrained dust is usually tackled along one of four lines, 7.¢., (1) 
by reducing the velocity of the flue gases to such a figure that the dust will fall out of 
the suspension by gravity: (2) use of an electrical precipitator; (3) washing; (4) 
centrifugal means; and (5) by means of a fabric filter. Considerations of space rule 
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the first method out generally. The particular advantages and disadvantages of each 
of the other four methods are discussed at length. E.J.V. 
Automatic electrical control of boilers. SremENs AND Haske. Colliery Guardian, 
140 [3603], 229-30 (1930); abstracted from Tech. Blatter, Wochenschrift deut. Berg- 
werks-Zig.—A system of all-electrical control which is said to be adaptable to any type 
of boiler or system of firing, and enables a batch of boilers to be remotely-controlled 
is described in considerable detail. It is based on the principle of the Wheatstone 
bridge. E.J.V. 
BOOKS AND BULLETINS 


Work of the U. S. Bureau of Mines. Scott Turner. Bur. Mines, Information 
Circ., No. 6257, 55 pp. (1930).—The Bureau of Mines frequently receives requests for 
information regarding the details of its organization and nature of its activities. In 
response to such an inquiry a series of articles outlining the work of the Bureau as a 
whole and of its different divisions was prepared and published in the United States 
Daily, Washington, D. C., during Nov., 1929. These articles are reprinted in this 
report in the hope that they may assist in giving the public a more complete under- 
standing of the aims and purposes of the Bureau and the methods by which it is labor- 
ing for the attainment of safer conditions and more efficient methods in American 
mineral industries. R.A.H. 

Is smoke responsible for property damage? ANon. Pit and Quarry, 20 [1], 79 
(1930)—The Dust Recovery and Conveying Co.’s Bulletin 1-B is an article by the 
commissioner of trade waste of Cleveland, O., pointing out the desirability of recover- 
ing carbon from industrial smoke and gases. E.P.R. 

Industrial Ceramics. (La Céramique Industrielle.) ALBERT GRANGER. Z. Ver. 
deut. Ing., 74 [12], 384 (1930); for abstract see Ceram. Abs., 9 [1], 68 (1930). L.T.B. 

Economies of Combustion in Boiler Furnaces. (Warmewirtschaft im Kesselhaus.) 
ERNST PRAETORIUS. Published by Theodore Steinkopff, Germany. 430 pp. 151 
figures. Reviewed in Chaleur ind., 11, 212 (1930). A.J.M. 

Making and Firing of Glazed Ware. H. ANSELL AND A. B. SEARLE. H. Greville 
Montgomery, London, 1929. 264pp. Reviewed in Tonind.-Zig., 54 [28], 485 (1930).— 
This work was begun by A. as a series of articles in the British Clayworker and with 
the codperation of S. enlarged and completed and now published as a book. The ap- 
pearance of this work fills a great need for coherent information on the subject of the 
technique of enamel glazes. Although the book treats only English raw materials, 
its appearance is of great interest while the many recipes and counsels will be of great 
service. The different English refractory clays are discussed in regard to their occur- 
rence and behavior. Subsequent chapters are devoted to instructions for the prepa- 
ration of white and colored glazes, engobes, and enamels, with a great number of recipes, 
most of which were thoroughly tested by the authors. The chapters following discuss 
the coating and firing of enamels on refractory brick, pipes, terra cotta, sanitary ware, 
and salt-glazed products. The preparation of porcelain and ware for general use is 
briefly outlined as it rests on entirely different bases. This book will be of great prac- 
tical use. M.V.K. 

Determination of porosity by absorption of water. E. KOnLEeR. Trans. Ceram. 
Research Inst. [Moscow], 18, 14 pp. (1929).—K. worked out a method for testing the 
absorption of ceramic bodies of different structures. The action of cold and boiling 
water on the durability of saturation of bodies was also tested. Porous, especially 
coarse-grained, bodies underwent a complete saturation after 4 hrs. of boiling in water; 
the fine grained and the partially vitrified bodies with a small porosity were not com- 
pletely saturated even after boiling 8 hrs. Bodies soaked in cold water for several days 
showed an increase in weight. K. concludes that a boiling of 4 hrs. and an additional 
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soaking in cold water for 2 days is a suitable method for the comparative absorption 
tests for bodies of different structure. M.V.K. 

Achema Year-book, 1928 to 1930. Report on the position and development of 
chemical apparatus. Edited in association with scientific and technical experts, by 
Dr. Max Buchner, Hannover. Seelzs b. Hannover u. Berlin, 1930. Price 10 Rm. 
Those interested in chemical apparatus and those who expect to pay a visit to the 
Achema VI, will get free of charge and as long as available the Achema Year-book, 
on sending Rm. 0.40 as postage (abroad: 2 international postage coupons). 

The 1928 to 30 Achema Year-book, as precursor and instructor, is designed to pre- 
pare the visitor for the Jubilee Achema VI, which took place from the 10th to the 
22nd of June, 1930, at Frankfurt a.M., with a floor space of 20,000 sq. m., the greatest 
show of chemical apparatus in the world as yet. The preparation is fundamental, 
and, at the same time, inspiring and attractive. Not less than 52 important leaders in 
science, industry, technical affairs, and administration have dedicated to the Achema 
appropriate articles for the visitor’s guidance, to which a personal note is lent by the 
inclusion of photographs and autographs. Thus the multiplicity of and relation be- 
tween the interests combined in the Achema are effectually demonstrated. 

The creator of the Achema and editor of the Year-book, Max Buchner, sketches, 
in the review, ‘““Ten Years of the Achema,”’ the holding of the first (1920) Achema in 
Hannover, and the upward movement to Stuttgart (1921), Hamburg (1922), Nurnberg 
(1925), Essen (1927). The growing success has justified the introduction in 1930 of 
an exhibition of apparatus to strengthen the connection between engineer and chemist, 
producer and user, of chemical apparatus. 

In the scientific section, Kirschbaum, of Karlsruhe, tells how now in Germany the 
chemical engineering field is introduced, with an organized plan of study, into the curricu- 
lum of the technical schools, so that the German ‘“‘engineer-chemist”’ will soon repre- 
sent an important calling. In regard to the proposed special exhibition within the 
Achema VI itself, H. Jentgen of Berlin deals with mechanical problems of the rayon 
industry. A. Traub of Berlin reviews the advantages, possibilities, and limits of the 
standardization of large chemical plants, and the standardization of laboratory apparatus 
is systematically dealt with by U. Ehrhardt of Bitterfeld. 

In the technical-industrial part a great number of exhibiting firms offer compre- 
hensive, informative previews of important exhibits. In circles of technical manu- 
facturers, an actual scientific and technical presentation in work and picture is being 
prized as an essential to business. The collection contains much valuable information 
and advice for plant and laboratory. 

The register of sources of supply is, according to the system informer Achema Year- 
books, still more complete and exhaustive and is composed of some 1200 key-words. 
An innovation is the illustrated index at the end, in which in the future a greater 
number of firms will be represented. 

The Achema Year-book has lasting value as a means of education and information 
in the field of chemical apparatus, and is assured of an honorable place in the literature 
of chemical technology. , 

Industrial Dust and Lung Tuberculosis. II. Cement, Tobacco, and Arzgillite 
Dust. (Gewerbestaub und Lungentuberkulose. II. Zement, Tabak, uud Tonschie- 
ferstaub.) R. W. JOTTER, THEA KORTMANN, AND G. SCHULTE. Julius Springer, 1930. 
125-pp. 56 illustrations. ‘Reviewed in Tonind.-Ztg., 54 [28], 485 (1930). M.V.K. 

Permanency of Building Materials and of the Elements of Construction. (Die 
Dauerfestigkeit der Werkstoffe und der Konstruktionselemente.) Orro GraF. Julius 
Springer, Berlin. 131 pp. Rm.14. Reviewed in Tonind.-Ztg., 54 [28], 485 (1930).— 
The knowledge of the properties of building materials in use, especially their dura- 
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bility, is important. Important building materials are discussed, i.e., rocks, concrete, 
reénforced concrete, wood, and glass. This book can be recommended to engineers 
and to professional men. M.V.K. 
Encyclopedia of Technical Chemistry. Vol. IV. Edited by F. ULLMANN. 838 
pp. 402 illustrations. Reviewed in Tonind.-Zig., 54 [31], 536 (1930); for abstract 
see Ceram. Abs., 9 [6], 408 (1930). M.V.K. 
Yearbook of the Ceramists and Glassmakers of France. (Annuaire des céramistes 
et verriéres de France.) ANON. 1930 ed. 538 pp. Published by J. Hogrel, Paris 
Price 40F. Reviewed in Rev. belge ind. verritres, 1, 44 (1930). A.J.M. 
Strength of Materials. J. O. Drarrin. John Wiley & Sons, Inc., New York 
Reviewed in Engineering, 129 [3343], 163 (1930)—A text book on the strength of 
materials suitable for architects and others not having an extended knowledge of mathe- 
matics. See also Ceram. Abs., 8 [8], 614 (1929). A.A 
Principles and Practices of Lubrication. ALFRED W. NasH AND A. R. BowEN 
Chapman and Hall, Ltd., London. 15s. Reviewed in Colliery Guardian, 140 [3611], 
1014 (1930).—After a brief introduction to the subject of lubrication, friction is dis- 
cussed in a clear nontechnical way. The determination of specific gravity and vis- 
cosity is described and the value of these tests is explained. The design and lubrica- 
tion of bearings is handled well. A description is included of the nature of surfaces 
working in contact with one another and details are given of the composition of bear- 
ing alloys suitable for various loads and speeds. This is followed by a consideration 
of the ptinciples of lubrication and a brief description of various systems of lubrication 
After an interesting account of the sources of lubricants and a tabulation of the various 
purposes for which the different lubricants are used, a brief description of the chemical 
constitution of petroleum products and of the fatty oils used as lubricants is given 
Chapters are devoted to industrial lubrication, mechanical friction testing machines, 
and care of lubricants. An appendix, containing some useful data, completes the book. 
E.J.V. 
New system of quarrying at Monolith California plant. ANoNn. Monolith Mix:r, 
Nov., 1929; reviewed in Pit and Quarry, 19 [5], 100 (1930)—The Monolith Portland 
Cement Co. has issued a pamphlet describing the new tunnel-quarrying methods in 
use at Monolith. E.P.R. 
Standard Costs: Installation, Operation, and Use. G. CHARTER Harrison. The 
Ronald Press Co., New York City. 304 pp. Price $5.00. Reviewed in Brick Clay 
Rec., 76 [9], 600 (1930).—In this book H. has made available for the first time the ex- 
act details of the methods he has worked out. He gives practical procedure for setting 
standard costs in factory, shop, and sales office; designing, installing, and operating 
standard cost systems; checking actual against standard costs, getting at causes of 
cost and profit variations; reporting results of the application of standard costs. His 
methods cover the entire problem, from oompiling the original data through determin 
ing budgets and measuring the results of operations. H.’s methods give a practical 
basis for estimating the cost of any item of product in advance, and controlling such 
costs during the operations involved. E.J.V. 
Labor Problems. GrorGE S. WaTKINs. Cloth, 726 pp., 5'/4x 8 in. Published 
by Thomas Y. Crowell Co. Reviewed in Abrasive Ind., 11 [5], 38 (1930).—This book, 
originally written in 1922 in its new and revised form, gives an up-to-date and compre- 
hensive summary of labor problems in modern industry. Its main purpose is to ac- 
quaint the readers with the actual facts and conditions that enter into industrial life. 
E.P.R 
Industrial and General Administration. Henri Fayo.. Translated from the 
French by J. A. Coubrough. 84 pp. Sir Isaac Pitman and Sons, Ltd., London. Price 
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38s 6d. Reviewed in Colliery Guardian, 140 [3613], 1201 (1930).—F.’s method of ad- 
ministration may be defined as an orientation of management based upon the close 
examination of facts. The principles which he has enunciated have been applied in 
numerous directions. The book is divided into four parts: (1) need for and possibility 
of teaching administration; (2) principles and elements of administration; (3) per- 
sonal observations and experiences; and (4) lessons of the war. ‘The first two parts 
form the subject of this volume. The third and fourth parts, hitherto unpublished, 
will be included in a second volume. E.J.V. 
Work Routing in Production. YounceR. 115 pp., x 8'/;in. Published 
by The Ronald Press Co. Reviewed in Abrasive Ind., 11 [5], 38 (1930).—The data are 
taken from the current practice of various leading manufacturers in the U.S., and em- 
phasis is laid on the ways in which the methods under discussion can be applied to bring 
about lower production costs and how they can be fitted to varying conditions. E.P.R. 
Depth attainable by electrical methods in applied geophysics. A. S. Eve, D. A. 
Keys, AND F. W. Les. Bur. Mines, Tech. Paper, No. 463, 58 pp. (1929).—The pri- 
mary objects of geophysical prospecting are to guide the mining engineer in such a 
manner as to avoid useless expenditure of time and money in drilling for ore or-.for oil 
at random and to select for him those definite points or localities when the indications 
point to the presence of minerals in such quantities as to promise profitable return. 
The question of depth from which indications can be obtained is so fundamental that 
the Bur. of Mines decided to devote the summer months of 1928 to its investigation. 
The report describes the results obtained. Price 15¢. R.A.H. 


PATENT 


Coloring clay. RoBERT T. VANDERBILT. U. S. 1,755,616, April 22, 1930. Method 
of coloring clay, which comprises breaking up the clay into lumps, spraying the clay 
in lump form with a solution of a dye to color part of the clay particles of the clay 
lumps, and thereafter pulverizing the clay lumps and thoroughly mixing the dyed clay 
particles with the undyed particles to effect substantially uniform distribution of the 
dyed particles throughout the clay and to give a final pulverized clay product of sub- 
stantially uniform appearance. 


Book Reviews 


Pattern Designing. ArcHrpALD H. Curistre. Clarendon Press, Oxford, 1929. 
2nd ed. Price $3.50. 60 plates, 360 drawings. A clear and detailed analysis is given 
of the structural mechanism of formal ornament. The traditional methods which 
have been used in building elemental design material into different pattern forms are 
studied from numerous well chosen examples grouped on the basis of common struc- 
tural features rather than with regard to historical periods. C.’s thesis is this: ‘The 
beauty of a pattern is not due so much to the nature of its elements as to the right use 
of them as units ina rhythmic scheme. Their posturings, runs, staccato punctuations, 
strong and weak alternations, etc., so far from being more or less accidental are in reality 
calculated effects designed to appeal directly to a rhythmic sense. Rhythmic effect 
is the primary aim of all formal ornament. It is the varied rhythmic powers vested 
in different structural methods that make them the most important consideration in 
pattern composition.’’ Careful study of this book cannot fail to give helpful inspira- 
tion to every designer, whether his interest may lie in the traditional field from 
which most of the examples are taken or in contemporary design, which after all cannot 
escape the old fundamental structural frame on which to hang its experiments in the 
direction of fresh ideas and treatment. A.E.B. 
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Handbook of Chemistry and Physics. CHarLEs D. HopGMAN AND NorBERT A. 
LANGE. Published by Chemical Rubber Publishing Co., Cleveland, Ohio, 1929. 14th 
ed. 1386 pp. Price $5.00. With the increased demand for the Handbook in this 
country and abroad, have come many requests for scientific data not found in previous 
editions. Asa result a very large variety of new material appears for the first time in 
this edition. Chief among these additions is an entirely new table of the wave-lengths 
of the principal lines in the emission spectra of the elements produced by the arc, spark, 
or Geissler tube. The intensities of lines are indicated by the numbers one to ten, 
the latter, the higher intensity. Other characteristics of the lines are indicated by 
symbols. The section on ceramics has been enlarged by the addition of shrinkage 
conversion tables; tables giving the properties of dry and saturated air; weights of 
saturated and partly saturated air for various barometric conditions; altitude and tem- 
perature density tables and corresponding pressures and velocities of dry air. Among 
other additions of special interest are the tables of transmission of ultra-violet and infra- 
red radiation by various neutral and colored glasses. 


Tables have been added on the heat of formation and the heat of combustion of 
organic compounds and the combustion constants for gases and the heat of combina- 
tion and combustion of representative coals. For the lacquer and varnish manufac- 
turers, a table has been introduced giving the physical and chemical constants of resins, 
oleo resins, and gum resins. In addition, tables of coefficients of thermal expansion 
of metals and other substances, new and revised tables on the density of the elements, 
a much enlarged table on the physical constants of common minerals, percentage com- 
position of anti-freeze solutions, a table of constant humidity of many compounds, 
special tables on the conversion of thermometer scales, and a much enlarged table of 
indicators have been added. Mention should also be made of several pages of equa- 
tions of representative qualitative volumetric reactions with gravimetric equivalents. 
The Mathematical section has been enlarged by the addition of a table of anti-logarithms 
and complete, simple, and compound interest tables. The following have acted as col- 
laborators in the revision of the Handbook and in suggesting and compiling the new 
data in this edition: A. I. Andrews, Ph.D., Associate Professor of Ceramic Engineer- 
ing, University of Illinois; Robert A. Baxter, Ph.D., Professor of Chemistry, Colorado 
School of Mines; W. A. Koehler, Ph.D., Assistant Professor of Chemical Engineering, 
West Virginia University; Howard B. Lewis, Ph.D., Professor of Physiological Chem- 
istry, University of Michigan; Thomas W. Mason, M.S., Associate Professor of Analyti- 
cal Chemistry, Pennsylvania State College; Merle Randall, Ph.D., Professor of Chem- 
istry, University of California; O. R. Sweeney, Dean of Chemical Engineering, Iowa 
State College; A. E. R. Westman, Ph.D., Associate Professor of Ceramics, Rutgers 
University; Ivan Rennerfelt, Electro-Metallurgist, Stockholm, Sweden; Nils Wigren, 
Instructor of Analytical Chemistry, University of Upsala, Upsala, Sweden. 


The Scientific Fundamentals of Gravity Concentration. Joser Fivxey, School of 
Mines, Sopron, Hungary. Translated into English by C. O. Anderson and M. H. 
Griffitts. Bulletin, School of Mines and Metallurgy, University of Missouri, Rolla, 
Mo. Price $1.00. This treatise is largely confined to a mathematical exposition of 
gravity concentration processes and the previous experimental works of Richards, 
Stokes, Wagoner, Rittenger, and others are utilized to interpret the deductions. Of 
necessity, F. employs higher mathematics throughout his work, and uses hyperbolic 
functions to express his various conclusions. Equations are derived for the mechanics 
of gravity concentration including the dynamic action of a stream of water against 
solids of various shapes and conditions, the free fall of spherical solid bodies in still 
water, the motion of a spherical body in a vertical stream of water, and the movement 
of a spherical body in a stream of water flowing over an inclined plane. These basic 
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equations are used for deducting the principles of screening and classifying according 
to settling rates and for the more complex processes of jigging and tabling. Due to 
the complexity of some of the equations, F. has derived some simplified forms which 
hold for practical operation. In addition to the derivation of fundamental equations, 
the treatise contains many observations and conclusions regarding gravity concentra- 
tion practice, particularly European practice. This should be of value to the operator 
who is attempting to better his present results. It is believed that this translation of 
Josef Finkey’s treatise will find favor both in the operation and teaching field of ore 
dressing. The authors are to be praised for their efforts in translating this work of 
fundamental principles and the U. S. Bureau of Mines in coéperation with the Missouri 
School of Mines for sponsoring it. It will take its place among the “‘classics’’ of ore 
dressing along with the works of Rittenger and Richards. There is room for further 
research in this branch of ore dressing which has recently been eclipsed by the tremen- 
dous amount of work done in flotation. 
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Here is a typical example of 
controlled limit drying made 
possible in a Carrier Dryer 
through automatic and accu- 
rate humidity control. This is 
of particular importance where 
it is mecessary to bring the 
product to a definite and 
limited moisture content, pre- 
hminary to a process operation 
which precedes final drying. 


(@rrier 
ain 
REFRIGERATION 


the “bottle neck 


of the 
Ceramic Industry 


Drying need no longer be a bothersome, uncertain, 
costly process, with a subsequent high percentage of 
breakage . . . need no longer be the ‘‘bortle neck"’ of your 
production schedule . . . which is inevitable with the use 
of slow, old-fashioned equipment. 

The Carrier Ejector System Dryer makes of drying an 
automatically controlled manufacturing step closely co- 
ordinated with the regular production schedule of your 
plant. There is no uncertainty. You know what your dry- 
ing schedule is going to be, every day, regardless of 
weather conditions. 

In the Carrier Dryer all ware is dried at maximum speed 
on a regular, unvarying schedule. Drying time is greatly 
reduced . . . often by 60 to 80%. All ware is dried uni- 
formly, ready for burning... with minimum “‘water 
smoking."’ Re-drying part of each charge is eliminated 

. uniform quality ware from the kiln is assured. The 
rate of drying never exceeds the safe limit, virtually 
eliminating cracking, warping and breaking. 

Due to its rapid rate of controlled drying, the Carrier 
Dryer shows up the faulty pieces which under slower dry- 
ing methods would go past the dryer undetected. Lami- 
nations, or faulty die work, are typical examples. Thus 
cuts kiln costs. 

The production economies made possible by the estab- 
lishment of a uniform drying schedule, regardless of 
weather conditions, are obvious. Progressive plants to- 
day are eliminating the ““bottle neck"’ by the use of Carrier 
equipment . speeding up their entire production 
schedules. 

The Carrier Dryer saves time . . . Cuts Costs . . . improves 
quality. A visit from one of our engineers to explain in de- 
tail its operation will not place you under any obligation. 


Carrier Fngineering (Corporation 


NEWARK, NEW JERSEY 


OFFICES: NEW YORK, PHILADELPHIA, BOSTON, CHICAGO, CLEVELAND, DETROIT, WASHINGTON, 
DALLAS, LOS ANGELES 


CARRIER LUFTTECHNISCHE GESELLSCHAFT 
STUTTGART, BERLIN 


CARRIER ENGINEERING CO., LTD. 
LONDON, PARIS, BOMBAY, CALCUTTA, JOHANNESBURG 


(When writing to advertisers, please mention the JOURNAL) 
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(eramic Educational Directory 


THE OHIO STATE UNIVERSITY 
Department of Ceramic Engineering, CoLuMBUS, OHIO 
Curriculum—Ceramic engineering and technology. Advanced research in co- 
operation with State owned plants and Federal Government 


| SIX INSTRUCTORS Head of Department: Antuur S. Watts 
Founded 1895 Research Professor: Ggorcg A. 


NEW YORK STATE SCHOOL OF CLAYWORKING 
AND CERAMICS 
ALFRED UNIVERSITY, ALFRED, NEW YorRK 
Curriculum—Ceramic Engineering, Ceramic Chemistry, Applied Art 
| NINE INSTRUCTORS Founded 1900 Director: Cuar.es F. Binns 


RUTGERS UNIVERSITY 
NEw BRUNSWICK, N. J. 
Ceramic Department founded 1902 
Curriculum—Ceramic Technology and Engineering 
THREE INSTRUCTORS Director: Georce H. Brown 


UNIVERSITY OF ILLINOIS 
Department of Ceramic Engineering Founded 1905 URBANA, ILLINOIS 


| Curriculum—Ceramic Engineering and Ceramics, the latter is a non-engineering course in 
the technology of ceramic products 
| SIX INSTRUCTORS and a research associate Head of Department: C. W. PARMELER 


IOWA STATE COLLEGE 
Department of Ceramic Engineering, AMES, Iowa 
Curriculum—Ceramic Engineering major, Ceramic Technology and ornamental ceramics 
| FOURINSTRUCTORS, TWO COURSES Founded 1906 Head of Department: Pau. E. Cox 


THE UNIVERSITY OF NORTH DAKOTA 
Department of Ceramics and Ceramic Engineering, GRAND Forks, N. D. 
Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS Founded 1910 Director: A. W. Gaucsr 


UNIVERSITY OF WASHINGTON 
Department of Ceramic Engineering, SEATTLE, WASHINGTON 
Curriculum—General ceramic engineering with research in ceramics and non-metallics 


Codperation with the U. S. Bureau of Mines 
Director: Hewitt WILSON Founded 1918 Assistant: J. H. Yates 


UNIVERSITY OF SASKAT CHEW AN 
SASKATOON, SASK. 


Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Founded 1921 Head of Department: W. G. Worcester 


PENNSYLVANIA STATE COLLEGE 
Department of Ceramics, School of Mines and Metallurgy 
STATE COLLEGE, PENNA. 
Curriculum—Ceramic Engineering 
| Head of Department: J. B. SHaw Founded 1923 


GEORGIA SCHOOL OF TECHNOLOGY 
ATLANTA, GEORGIA 
| Ceramic DEPARTMENT Curriculum—Ceramic Technology and Engineering 
TWO INSTRUCTORS Founded 1923 Director: A. V. Henry 


VIRGINIA POLYTECHNIC INSTITUTE 
BLACKSBURG, VIRGINIA 


Curriculum—Ceramic 
| Founded 1929 Head of Bsereunent: J. W. Wairremore 
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NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE AND ENGINEERING 


RALEIGH, NortTu CAROLINA 


Department of Ceramic Engineering founded 1923 Curriculum—Ceramic Engineering 
THREE INSTRUCTORS Head of Department: A. F. Grgaves-WALKER 


WEST VIRGINIA UNIVERSITY 
MorGantown, W. Va. 
Ceramic oplion course founded 1924 


Curriculum—Chemical and engineering principles applied to ceramic manufacture 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. Kogu_er 


UNIVERSITY OF TORONTO 
TORONTO, CANADA 
Founded: University, 1827; Department of Metallurgy, Ceramic Division, 1925 


Curriculum—Ceramic Engineering and Technology 
TWO INSTRUCTORS Principal Instructor: Ropgrt J. MONTGOMERY 


aS. MISSOURI SCHOOL OF MINES AND METALLURGY 
OF THE UNIVERSITY OF Missouri, ROLLA, Mo. 
Curriculum—Ceramic Technology and Ceramic Engineering 


TWO INSTRUCTORS 
Director: Cuas. H. Fuiton Founded 1926 Head of Department: M. E. Hotmes 


Sy, UNIVERSITY OF CINCINNATI 
Se CINCINNATI, OHIO 
E>.6 Dept. School of Applied Art, Ceramic Dept. 
S,° Curriculum—Coéperative training in ceramic art and technology to develop 


designers for ceramic industries 
Founded 1926 Head of Department: Haroip S. Nasu 


THE OHIO STATE UNIVERSITY 


Department of Fine Arts, CoL.umBus, OxIO 


Curriculum—Ceramic art and technology to train artists for the ceramic industries 
THIRTEEN INSTRUCTORS Head of Department: James R. Horxins 
Founded 1927 Professor of Ceramic Art: ArrHur E. Baccs 


UNIVERSITY OF OKLAHOMA 


NorRMAN, OKLAHOMA 


Dept. of Ceramics, School of Fine Aris Curriculum—Ceramic Art 
Founded 1927 Head of Department: Joun N. Franx 


UNIVERSITY OF ALABAMA 


ALABAMA 
Ceramic Option Course, Founded 1928 


Curriculum—Technical ceramic courses given by Dept. of Chemistry and Metallurgy 
TWO INSTRUCTORS Director: Stewart J. Luoyp Ceramics: T. N. McVay 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, Mass. 
Curriculum—Graduate Study and Research in Ceramics 
FIVE INSTRUCTORS Founded 1929 Head of Course: F. H. Norton 


LOUISIANA STATE UNIVERSITY AND 
AGRICULTURAL AND MECHANICAL COLLEGE 
BATON La. 


Curriculum—Optional Courses now given by the Department of Geology 
THREE INSTRUCTORS Ceramics Dept. founded 1925 Head of Dept.: H. V. Howe 


STANFORD UNIVERSITY 
Department of Mining Engineering, STANFORD UNIVERSITY, CALIFORNIA 


Curriculum: ‘Two-year graduate course in ceramic engineering, offering various combinations 
with mining and metallurgical engineering. Research in ceramics and non gg ct 


Director: Turopore J. Hoover Founded 1925 Professor in charge: . F. Dretrica 
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Your Porcelain-on-steel parts 
never below standard 


* The stability of the whiteness pro- 
duced by Opax is typified in the 
manufacture of porcelain-on-steel 
signs. Here the white background 
must withstand reburning with 
each successive color used. The 
opacity from any white pigment 
other than Opax diminishes with 
each firing. Opax holds its opacity. 


* This stability of Opax whiteness 
proves profitable by reducing re- 
sprays and redips in all branches of 
the industry. It keeps opacified 
colors uniform. 


Opax is zirconium oxide, the ultimate 
opacifier for mill addition, today used 
regularly by a majority of the enamel- 
ing plants and many of the terra cotta 
and tile plants of this country and 
Canada. 


The Titanium Alloy Manufacturing Company 


Ceramic Materials Division 
1204 Keith Building - - Cleveland, Ohio. 
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BULLETIN 


of the 
AMERICAN CERAMIC SOCIETY 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific, and Art Questions, and 
Promotion of Codperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 


E. Curtis J. T. LittLeton H. D. CALLAHAN 
MyRrTLeE M. FRENCH art F. C. Furnt } Glass L. A. DouGHERTY } Terra Cotta 


> 
Erwin SouN C. F. GeIcER Fré Clay 


Products 


W. N. HarRrRIson Enamel Dororny A. TEXTER } Refractories CHETTE 


} White Wares W. H. VAUGHAN 


OFFICERS OF THE SOCIETY TRUSTEES 
EDWARD ORTON, JR., President GeorGE A. 
1445 Summit St., Columbus, Ohio M. C. Booze 
Pau. E. Cox, Vice-President B. T. SwEELY 
lowa State College, Ames, Iowa C. D. SPENCER 
H. B. HENDERSON, Treasurer H. C. KLEYMEYER 
Standard Pyrometric Cone Co., Columbus, Ohio J. M. McKIn.LzEy 
Ross C. Purpy, General Secretary and Editor EDWARD SCHRAMM 
Emity C. Van Scuorcx, Assistant Editor E. Curtis 
2525 N. High St., Columbus, Ohio D. F. ALBERY 


July, 1930 No. 


EDITORIAL 


WILL CERAMIC ART EDUCATION PAY? 


Yes, if it trains artists to develop products for specific purposes and to 
create products for the ever-changing needs. A ceramic art education that 
is concerned only with form and decoration will not pay. 

For several years the manager of one of our largest potteries was a 
“buddy” with the buyer of a large chain store. They “knew what the 
trade wanted.’’ They had the “expert judgment” of what would sell. 
But alas, the buyer was retired. The new buyer is not of the old school. 
He is a modern “‘stylist.’’ The result is that because American general 
ware was so out of vogue he made his purchases abroad. The pottery 
manager wisely retired. 

The interesting fact is that the ceramic artist at this pottery had devel- 
oped new bodies, glazes, colors, shapes, and decorations, all of which the 
pottery manager and his buddy, the buyer, in their expert wisdom pro- 
nounced unsalable. When the modern buyer finally saw these develop- 
ments he was enthusiastic for them and had he not placed orders elsewhere 
he would have taken some of these new lines which the old but now retired 
““buddies’’ rejected. 
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Another interesting fact is that under the new régime the ceramic artist 
contacts with the buyers, goes to the large markets to study the trends in 
architecture and nonceramic merchandise, and has advisory control over 
factory materials and processing; in fact, he is given parental directing 
influence in the creation, the upbringing, and in the final placement of his 
brain children. He does not presume the prerogatives of the managers of 
sales or production. He is merely their creating team mate. 

No person trained only in design could thus serve this pottery. The 
potteries that will hold their own in competition today must have an artist 
who is enough of a ceramist to have advisory judgment of materials, mix- 
tures, and processes. He must know these if he is to create new things 
and to see that they are produced under proper control. 

Another large ceramic plant lost its ceramic artist. After he left, this 
plant had to discontinue many of its new and profitable lines because no 
one left after the disintegration of this ceramic artistic organization was 
allowed to control production of these special lines. This was a case where 
the new general manager did not have the same vision as his predecessor 
of the usefulness of a ceramic artist. The new manager did not want a 
ceramic artist in an advisory capacity to the production and sales managers. 
The business which this firm lost shows that an artist for designing alone is 
not sufficient. 

The technical men and the artists of a third large ceramic plant were 
agreed that they had no use for a ceramic artist. Their idea was that he 
would upset their present smug organization. A cursory survey of the 
market solicited by this firm gives evidence that their purely technical 
and strictly artist designers will soon learn that they are not qualified to 
keep their product in demand; their product is losing favor. 

The secret of ceramic ware success and the reason for distinctive ware 
reputation can be traced always to a most intimate team work in the fac- 
tory, the studio, and among the trade. It is just as true that in each pro- 
gressively developing and business getting manufacturer of industrial 
ceramic ware, the ceramic technologists and engineers have advisory proc- 
ess supervision and process control charge in the factory, and promotional 
and development responsibilities in the sales department. Analogous 
team mate responsibilities are had by the factory and sales managers in 
the department which is distinctively'under the charge of the ceramic tech- 
nologist or engineer. 

The day never was when a ceramic artist, technologist, or engineer was 
serving himself or his employers most fully without team mate responsibili- 
ties in every department from production to sales. 

Ceramic art education will pay if the training develops creative and 
process control judgment. 
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ACTIVITIES OF THE SOCIETY 


AMERICAN CERAMIC CONGRESS 
Cleveland Auditorium 
Week of February 22, 1931 


Plans and programs are developing rapidly for this Ceramic Congress. They al- 
ready indicate that this Congress will be the most helpful educational event ever put on 
by the ceramic industries of America. It will be educational alike to the public and to 
the ceramic ware producers. 

Already, in response to one letter to those who exhibited in Chicago and one letter 
to all ceramic ware producers generally, thirty firms have taken forty of the one hundred 
and sixty Exposition booths. The Exposition is one-fourth sold. 

There remains one hundred and twenty booths to be sold. This is at once a task 
and an opportunity. No one believes that these one hundred and twenty booths will 
be sold without expenditure of a great deal of personal sales effort. Each member of 
the AMERICAN CERAMIC SocIETy should understand that he is responsible for obtaining 
a “sell out’’ of the entire Exposition space. 

Why these Meetings and this Exposition? Why live? Why strive for industrial 
success? 

The ultimate answer to these and similar questions relates to personal profit and hap- 
piness. The American Ceramic Congress is an organized promotion of the ways and 
means with which each of us is striving to obtain personal profit and happiness. 

Your interest in the success of these meetings and of this Exposition should rightfully 
be a very selfish one. It isa selfish personal enterprise that can be successful only by the 
codperation of all persons having like selfish interests. The “‘selling out’’ of this Exposi- 
tion is your personal problem and responsibility. It affects your personal profit and 
happiness. 


NEW MEMBERS RECEIVED FROM MAY 1 TO JUNE 1 
PERSONAL 


Wm. D. Bozman, The Stark Brick Co., Massillon, Ohio. 

Alberto Cheyre, Sociedad Fabrica Nacional de Envases y Enlozados, Casilla 232, Val- 
paraiso, Chile. 

Raymond Copin, Fonderies & Emailleries de Noyon, Noyon (Oise), France. 

Delbert Alonzo Cronwer, 16 E. Broad St., Columbus, Ohio; Manager, The Colzon Lime 
Stone Products Co. 

Murray C. Gautsch, 641 Magie Ave., Elizabeth, N. J.; Research Asst., Metal & Thermit 
Corp., Carteret, N. J. 

Alfred Herman Johns, 1306 44th Ave. S. W., Seattle, Wash.; President, Pioneer En- 
ameled Steel Prod. Corp. 

Herbert V. Kaeppel, Managing Editor, Brick and Clay Record and Ceramic Industry, 
407 S. Dearborn St., Chicago, II. 

Hans Kohl, Klemens-Auguststrasse 16, Bonn, Germany; Direktor der Ludwig Wessel 
A.-G. 

George Merz, Ceramic Engineer, Schamotte Fabrik, Skawina, Poland. 

C. Thomas Miller, 122 Whitfield St., Pittsburgh, Pa.; Technical Asst., Harbison-Walker 
Refractories Co. 

Thomas Edmund Ormiston, 1359 Belle Ave., Lakewood, Ohio; Industrial Engineer, 
General Electric Co., 925 Euclid Ave., Cleveland, Ohio. 

Bertram C. Ruprecht, Chemist, Harbison-Walker Refractories Co., 122 Whitfield St., 
Pittsburgh, Pa. 

Henry Schantz, 137 Wallace Ave., New Castle, Pa.; Shenango Pottery. 
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STUDENT 


Edward E. Callinan, Ohio State University, Columbus, Ohio. 
Elmer Francis Cirkal, Missouri School of Mines, Rolla, Mo. 
William R. Powell, Missouri School of Mines, Rolla, Mo. 


Membership Workers’ Record 


PERSONAL PERSONAL (continued) 
R. R. Danielson 1 J. H. Stewart l 
Louis Douin l Hewitt Wilson l 
K. H. Endell l Office l 
R. L. Frink l 
George Guthrie l Total 13 
Fred A. Harvey 2 STUDENT 
M. R. Hornung l W. F. Copp l 
J. L. McFarland l C. M. Dodd 2 
F. L. Steinhoff 
Total 3 
Grand Total 16 


ROSTER CHANGES IN MAY 
PERSONAL* 


Birch, Raymond E., 416 Oakland Ave., Pittsburgh, Pa. (O. S. U. Engineering Experi- 
ment Station, Roseville, Ohio). 

Boudreau, James C., 303 Manor Road, Douglas Manor, Long Island, N. Y. (Kew 
Hall, Kew Gardens, N. Y.) 

Callinan, J. Gavin, 1984 N. 4th St., Columbus, Ohio. (P. O. Box 878, Clarksburg, W. 
Va.) 

Cooper, George W., The Glass Industry, 24 West 40th St., New York, N.Y. (50 Church 
St.) 

Copp, Warren F., Frigidaire Corp., Dayton, Ohio. (Columbus, Ohio.) 

Donnenwirth, A. L., Hanley Company, Summerville, Pa. (A C Spark Plug Co., Flint, 
Mich.) 

French, Gordon E., Box 381, Woodbridge, N. J. (Perth Amboy, N. J.) 

Goodrich, Hobart R., P. O. Box 94, Lincoln, Calif. (410 Riverdale Drive, Glendale, 
Calif.) 

Goodson, Clifford C., 69 N. Berkeley Ave., Pasadena, Calif. (8676 Elizabeth, Hunting- 
ton Park, Calif.) 

Gosser, George W., Sistersville, W. Va. (550 Cambridge St., Coshocton, Ohio.) 

Hagar, Donald, Cambridge Tile Mfg. Co., Box 836, Cincinnati, Ohio. (Covington, Ky 

Hutt, Glenn A., Frigidaire Corp., Dayton, Ohio. (Columbus, Ohio.) 

Kerr, W. B., W. B. Kerr Corp., 269 Erie Blvd., West, Syracuse, N. Y. (Iroquois China 
Co., Syracuse, N. Y.) 

King, Melvin M., 8 Maple St., Maynard, Mass. (25 E. 4th St., Corning, N. Y.) 

Oravec, Joseph A., 237 N. Dithridge St., Pittsburgh, Pa.; Vitro Mfg. Co. (4726 N 
Kenton Ave., Chicago, III.) 

Schoeninger, Irvin W., 6800 Normal Blvd., Chicago, Ill. (525 Marshall St., Milwaukee, 
Wis.) 

Schultz, Frank C., 398 Vista Ave., Pasadena, Calif. (New Mexico Clay Products Co., 
Albuquerque, N. Mexico.) 

Skinner, Sherrod E., 899 Longfellow Ave., Detroit, Mich. (343 Hart St., New Britain, 
Conn.) 

Smith, Charles A., Box 271, Mexico, Mo.; Mexico Refractories Co. (Bigelow-Liptak 

Corp., Detroit, Mich.) 


* Addresses within the parentheses (_ ) represent the old address. 
These roster changes which are published each month may be checked against the 
complete Membership Roster which was published in the July, 1929, issue of the Bulle- 
tin. Copies of this issue may be obtained from the Secretary’s office, price $2.00 
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Spencer, Charles D., Glass Technology Laboratory, General Electric Co., 1133 East 
152nd St., Cleveland, Ohio. (Nela Park, Cleveland, Ohio.) 
Stevens, Frank J., 414 Prospect St., Nutley, N. J. (343 Cortlandt St., Belleville, N. J.) 
ann, Carl J., Jr., 4212 Gilbert Ave., Western Springs, Ill. (6252 S. Central Ave., 
Chicago, III.) 
Wood, Wallace B., 5600 Miles Ave., Huntington Park, Calif. (Los Angeles, Calif.) 


APPRECIATION FROM FRENCH CERAMISTS 
Lunéville, May 12, 1930 
Monsieur le Secrétaire Général: 


We received on our boat the very kind letter of the AMERICAN CERAMIC SOCIETY 
wishing us a pleasant journey home. 

Upon my return to Lunéville, still in vivid memory of it all, it is my pleasure again to 
express to you, as the representative of your SocrEty, our deepest gratitude for the 
charming welcome which was ours during our journey through the United States, and 
for all your attentions however unpretentious they may have been, with which you did 
not spare to surround us, and above all for the very sincere cordiality of your reception. 

My colleagues and myself still maintain unforgetfully in our memories the journey 
through your land. We have seen and admired wonderful factories, perfectly equipped, 
and working under that typical American management and organization which explains 
the success of most of your industries. 

We wish to thank you especially for the reception tendered us at the office of the 
AMERICAN CERAMIC SOCIETY and at the University in Columbus and we beg you to 
express our deeply felt thanks to those who expended so much of their time for our 
entertainment. 

Finally, please convey our gratitude to all the members of the AMERICAN CERAMIC 
Society and tell them that we shall be happy to receive them in turn on a trip through 
France. Accept, dear Sir, the expression of my special devotion. 


EDOUARD FENAL 
Gérant de la Faiencerie de Badonviller 
Administrateur Délégué des Faienceries de Lunéville & de Saint-Clément 


THE JOSIAH WEDGWOOD BICENTENARY 
28th May 1930 


The AMERICAN CERAMIC SOCIETY, 
2525 North High Street, 
Columbus, Ohio, U. S. A. 


Dear Sirs, 


I am desired by the Council to thank you for so kindly sending delegates to help us 
to celebrate the Bicentenary of Josiah Wedgwood. Thanks largely to your assistance, 
I believe everything was a great success. I hope that they had a good time. These 
meetings must help to bind more closely the feelings of good fellowship which I trust will 
always prevail between our respective Societies. 


Yours faithfully, 
J. W. MELLoR 
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SILVER ANNIVERSARY HONORING DR. ALEXANDER SILVERMAN 

Twenty-five years—a long while in prospect—a brief while in retrospect. 

Service for twenty-five years of the sort that causes a great university to afford a 
large number of friends and professional associates an opportunity to give testimony to 
his contributions is indeed a remarkable service. 

Alexander Silverman has rendered such service for twenty-five years and has so in- 


fluenced and inspired his pupils and associates that on June 6 he was tendered a banquet 
and was presented with testimonials. As a chemist, a teacher, a ceramist, a citizen, and 
as a friend, our own Alex merits all the recognition which was given him on that occasion. 

A life size oil painting of Professor Silverman was presented to the University of 
Pittsburgh by his former pupils. A print of this painting is shown here. 
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Dr. W. J. Holland, Chancellor Emeritus, and Dr. J. Steele Gow, the acting Chan- 
cellor, spoke in high praise from intimate personal knowledge of Dr. Silverman’s work as 
a teacher and investigator. Ross C. Purdy, General Secretary, spoke on Dr. Silverman, 
a ceramist. Dr. H. E. Howe, editor of Industrial and Engineering Chemistry, related 
what Dr. Silverman and the University of Pittsburgh has contributed to science during 
the past twenty-five years. 


The following is a biographical sketch and a partial record of Dr. Silverman’s contribu- 
tions to science, including ceramics: 


Born, Pittsburgh, Pa., May 2, 1881, son of Phillip and Hannah (Schamberg) Silverman. 

Educated in Pittsburgh public schools and Central High School. 

Received Ph.B. degree in 1902 and M.S. degree in 1907 from the University of Pitts- 
burgh, and A.B. degree in 1905 from Cornell University. Student assistant during 
Senior year at the University of Pittsburgh and tied for honors for science prize. 

Chemist, Macbeth-Evans Glass Company, Pittsburgh, 1902 to 1904. 

On Chemistry faculty of the University of Pittsburgh since 1905. 

Married, Dec. 16, 1908, to Elrose Reizenstein of Pittsburgh. 


Societies, Clubs, and Fraternities 


American Chemical Society (Councillor from Pittsburgh Section). 

AMERICAN CERAMIC SocrETy (Member of Committee on Publications and Committee 
on Awards). 

American Electrochemical Society. 

American Association for the Advancement of Science. 

American Association of University Professors. 

Pennsylvania Academy of Science. 

Chemists’ Club of New York City. 

Society of Glass Technology of England. 

Society of Glass Technology of Germany. 

Phi Lambda Upsilon. 

Omicron Delta Kappa. 

Honorary member Pi Lambda Phi. 


Publications 


“Carbon Dioxide in the Air of Allegheny Schools,’’ Proc. Eng. Soc. of W. Pa., 19 (1903). 

“The Chemist and the Glass Manufacturer,’’ Trans. Amer. Ceram. Soc., 12 (1910); 
Chem. Eng., 1911. 

‘Depression of the Freezing Point by Vinegars as a Check on Their Chemical Com- 
position,” Ind. Eng. Chem., 3 (1911). Translated and reprinted in Chem. Zig., Jan. 
12, 1911. 

“Glass Formulas: A Criticism,’’ Ind. Eng. Chem., 4 (1912). Abstracted in ‘Eighth 
International Congress of Applied Chem.”’ reports. Translated and reprinted in 
Chem. Zig., Sept. 19, 1912 and Sprechsaal, Nov. 7, 1912. 

“Glass Miscellanies: Notes,’’ Trans. Amer. Ceram. Soc., 16 (1914). 

“Protein Charts,” Ind. Eng. Chem., 7 (1915). 

‘“‘Use of Barium Compounds in Glass,”’ Jour. Soc. Chem. Ind., 34 (1915). , 

“The Silvering of Glass,” Trans. Amer. Ceram. Soc., 17 (1915). (Co-author, P. E. 
Neckerman). 

“Stony Glass; Another Possible Cause,’’ Trans. Amer. Ceram. Soc., 18 (1916). 

‘Similarity between Aqueous and Vitreous Solutions,’’ Jnd. Eng. Chem., 9 (1917). 

New Illuminator for Microscopes,” (first paper), nd. Eng. C hem., 9 (1917). 

“Deposition of Silver Films on Glass,’”’ Ind. Eng. Chem., 9 (1917). (Co-author, R. M. 
Howe). 

“Alabaster Glass: History and Composition, Jour. Amer. Ceram. Soc., 1 (1918). 

“‘A Survey of High School Chemistry in Pennsylvania,” Science, 48 (1918). 

“A New Method of Microscope Illumination” (second paper), Chem. Met. Eng., 19 
1918). 

ef ee on for Microscopes’’ (second paper), Ind. Eng. Chem., 10 (1918). 

“Francis C. Phillips,” Science, 41 (1920); Ind. Eng. Chem., 12 (1920). zs 

“Importance of Analysis in Purchasing Raw Materials for the Glass Industry,” Jour. 
Amer. Ceram. Soc., 3 (1920). 
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‘‘A New Microscope I!luminator,’’ Trans. Faraday Soc., 16 (Part 1) (1920); reprinted 
in Jour. Royal Microscopical Soc., 1920 (Part 4). 

‘‘A Twelve-Months College Year,’’ School and Society, 12 (1920). 

“Importance of Technical Control in the Glass Industry,’’ Glass Ind., 1 (1920). 

‘‘A New Illuminator for Microscopes,”’ (third paper) Ind. Eng. Chem., 12 (1920). 

“The Training of the Glass Works Chemist,’’ Chem. Met. Eng., 25 (1921). 

‘Microscope Illumination with Reference to Brownian Movement and Combination 
Lighting,’’ Trans. Amer. Microscopical Soc., 40 (1921). 

Mendeleeff’s Periodic Table and Moseley’s Atomic Numbers, (Wall Chart) D. Van 
Nostrand Company, Nov., 1922. 

Study Questions and Problems in Inorganic Chemistry, D. Van Nostrand Company, 
July 5, 1922. (Third Edition, revised, June, 1928). 

Laboratory Directions in Inorganic Chemistry, D. Van Nostrand Co., June, 1923. 
(Fourth Edition, revised, August, 1927). 

“Importance of Pure Research on Glass in American Universities,’’ Jour. Amer. Ceram. 
Soc., 6 (1923). 

“‘Education in Pure Science a Benefit to American Industry,” Jnd. Eng. Chem., 
(News Ed.), 1, No. 19 (1923). 

“‘Selective Instruction,’’ Ind. Eng. Chem., 16 (1924). 

“The Adulteration and Misbranding of Ceramic Chemicals and Raw Materials for 
Glass Manufacture,” Jour. Amer. Ceram. Soc., 7 (1924). 

‘*‘Chemistry in Industry,’’ Chapter on Glass, Jour. Amer. Chem. Soc., Oct., 1924. (Vol. 1). 

‘Colloids in Glass,’’ Jour. Amer. Ceram. Soc., 7 (1924). 

‘The Electrical Conductivity of Sodium Chloride in Molten Glass,’’ Jour. Amer. Ceram. 

_ Soc., 7 (1924). (Co-author, W: J. Sutton.) 

“Uber die Wichtigkeit Wissenschaftlicher Glassuntersuchung suf den Amerikanischen 
Universitaten,’’ Glastech. Ber., 111, Part 4 (1925). 

“Indirect Illumination for the Microscope,’ Ind. Eng. Chem., 17 (1925). 

“Cold Light for the Microscope,’”’ Jnd. Eng. Chem., 17 (1925). 

“Glass Technology in the University of Pittsburgh,’ Jour. Amer. Ceram. Soc., 8 (1925). 

‘Legislation to Conserve Fuel and Protect Health,’ Ind. Eng. Chem. (News Ed.), 3, No. 
18 (1925). 

“Tonium. I. Recovery from Carnotite. II. Adsorption of Ionium Thorium by 
Barium Sulphate. III. Ionium Thorium Ratio in Carnotite,’’ Jour. Amer. Chem. 
Soc., 47 (1925). 

*‘Glass as a Factor in Civilization,’ Jour. Amer. Ceram. Soc., 9 (1926); reprinted in 
Amer. Glass Rev. and Nat. Glass Budget. 

“Fifty Years of Glass Making,’ Ind. Eng. Chem., 18 (1925); reprinted in Amer. Glass 
Rev., Nat. Glass Budget, and Glass Ind. 

‘Research,’ chapter in volume entitled Discussion by Leading Authorities, and pub- 
lished by Congress of American Industry, Chamber of Commerce Bldg., Philadel- 
phia (1926). 

‘“The Chemistry Profession: Preparation, Opportunities,’’ Jour. Chem. Ed., IV (1927). 

“The Future in Chemical Education,’’ Theta Chi Delta Lecture, Wittenberg College, 
Oct. 21, 1927. 

“‘Glenn Donald Kammer’”’ (Obituary), Ind. Eng. Chem. (News Ed.), 5, No. 23 (1927). 

‘“‘James McIntyre Camp” (Obituary), Ind. Eng. Chem. (News Ed.), 5, No. 23 (1927). 

“‘Composition of Ozone and the Time-Energy Factor in Ozone Formation,”’ Ind. Eng. 
Chem., 19 (1927). (Co-author, Paul Canfield Saunders.) . 

“Influence of Oxidizing and Reducing Agents on Selenium Glass Colors,’’ Jour. Amer. 
Ceram. Soc., 11 (1928). 

“Intensive Training in Chemistry,’’ Jour. Chem. Ed., 5 (1928). 

‘The Prevention of Disintegration of Blast Furnace Linings,’’ Jour. Amer. Ceram. Soc. 
11 (1928). (Co-author, H. K. Mitra.) 

“Beryllium Glass,’ Jour. Amer. Ceram. Soc., 11 (1928). (Co-author, C. F. Lai.) 

““The Glass Tour, 1928,’’ Bull. Amer. Ceram. Soc., 8 (1929). 


Patents 


U. S. )7,287, Illuminator for Microscopes, May 21, 1918. 


U.S. July 29, 1919. 
U. S. 1,311,186, July 29, 1919. 

U. S. 1,444,400, " ‘* Optical Instruments, Feb. 6, 1923. 

Can. 185,283, ts ‘* Microscopes, July 2, 1918. 

Ger. 381,073, Class 42H, Group 14, Illuminator for Microscopes, Sept. 15, 1923. 
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Italy 168,105, Illuminator for Microscopes, Dec. 17, 1918. 

Fr. 489,304, a Sept. 13, 1918, 

Brit. 125, 187, Illuminator for Microscopes, April 9, 1919. 

Jap. 68,576, Illuminator for Microscopes, June 14, 1926. 

ba - Raseal H. Johnson: U. S. 1,351,071, Improvement i in Recording Device, August 


Lectures and Addresses 
GLass 


April 17, 1913, Pittsburgh Section, American Chemical Society. 
Feb. 18, 1915, Detroit Section, American Chemical Society. 
- 19, Chemical Engineering Society, University of Michigan. 
March 19, ‘* Society of Chemical Industry, New York. 
‘i Columbia University, New York. 
New Haven Section, American Chemical Society, Yale 
Sa College of the City of New York. 
* 26, Cornell University, Ithaca, N. Y. 
May ; 915, Pittsburgh Section, American Chemical Society. 
Jan. 21, 1916, Chicago Section, American Chemical Society. 
March 16, Philadelphia Section, Amer. Chemical Society. 
April 18, American Chemical Society Convention, University of Illinois 
March 30, , Bucknell University, Lewiston, Pa. 
April 6, ‘‘ Brooklyn Institute of Arts & Sciences. 
y 15, Delaware Section, Amer. Chem. Soc., Wilmington, Del. 
7, ‘* Youngstown (Ohio) Chemists’ Club. 
26, 1920, Academy of Science and Art, Pittsburgh. 
13, 1922, Columbia Institute of Arts & Sciences, New York. 
13, Brooklyn Institute of Arts and Sciences. 
16, 1924, Assn. Glass & Pottery Manufacturers, Pittsburgh. 
30, 1925, Maine Charitable Mechanic Assn., Portland, Me. 
8, 19 26, AMERICAN CERAMIC Society Annual Meeting, Atlanta, Ga 
Rotary Club, Atlanta, Ga. 
March ‘* Rochester, N. Y. Section, Amer. Chemical Society. 
April ‘* Pa. Academy of Science, Harrisburg, Pa. 
Sept. 9, ‘‘ American Chemical Society Convention, Philadelphia, Pa. (Indus- 
trial Division). 
Sept. 29, 1927, Akron (Ohio) Section, American Chemical Society. 
_ 2, 1928, Bryn Mawr College. 
‘* Erie Section, American Chemical Society. 
Glass Container Assn. of America, Atlantic City. 
French Ceramic Society, Paris, France. 
German Ceramic Society, Meissen, Germany. 
Pittsburgh Section, AMERICAN CERAMIC SOCIETY. 
Northern West Virginia Section, Amer. Chemical Society 
Toledo Section, American Chemical Society. 
, Detroit 
University of Michigan Section, Amer. Chem. Society 
Sigma Xi Assn., Columbia University. 
St. Louis Section, American Chemical Society 
Chicago Section, American Chemical Society 
Cleveland Section, Amer. Chemical Society. 
1930, New York Section, American Society of Illuminating Engineers 
** University of Wisconsin. 
Milwaukee Section, American Chemical Society 


Microscope ILLUMINATION 


1917, Wilmington, Delaware, Chemists. 
1917, Youngstown, Ohio, Chemists. 
1918, Pittsburgh Section, American Chemical Society. 
1919, N. Y. Microscopical Society, and N. Y. Mineralogical Soc., New York 
City. 
March 21, 1919, Society of Chemical Industry, New York 
Jan. 11, 1920, New York Section, American Chemical Society. 
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Jan. 14, 1920, The Faraday Society and Royal Microscopical Soc., London, England. 
(Represented by S. C. Akehurst), 
Feb. 11, 1921, Royal Institution, London, England (Represented by S. C. Akehurst) . 


DEGREE OF CERAMIC ENGINEER TO HILTON LOWRY LONGENECKER 


Mr. Longenecker fulfilled all the requirements of rules at Ohio State University per- 
taining to granting of an engineering degree to those graduates of five years standing. 
His thesis was accepted and his degree was 
granted June 10, 1930. 

Mr. Longenecker’s record is as follows: 


1911 Graduated Ohio State University. 

1911-1912 Southern Clay Mfg. Co., Robbins, 
Tenn., and Coaldale, Ala. 

1912-1913-1914 Manager, Fire Brick Dept., 
Green Engineering Co., Chi- 
cago, 

1914-1915 Supt., A. P. Green Fire Brick Co., 
Mexico, Mo. 

1916-1917 Engineer with Hook Kiln Co., 

W. G. WorcESTER AND H. C. LoNnGE- _ Columbus, Ohio. 
NECKER 1917-1925 Owner and Manager, Cambridge 

Brick Co., Cambridge, Md. 

1925-1930 Gen. Supt. and Sales Manager, Hood Brick Co. of North Carolina, Char- 

lotte, N.C. 


PROFESSOR WOLSEY GARNET WORCESTER RECEIVES CERAMIC ENGINEER 
DEGREE AT OHIO STATE UNIVERSITY 


On June 10 Ohio State University honored itself by giving a degree of Ceramic En- 
gineer to W. G. Worcester, Director of the Department of Ceramic Engineering, Uni- 
versity of Saskatchewan, Saskatoon, Canada. Professor Worcester has long been favor- 
ably known for thorough work and clear reports of researches. He began his university 
studies in architecture and then changed to ceramics before Ohio State University 
granted degrees in ceramics. He has always done the grade of work expected of a gradu- 
ate in ceramics. His friends were proud to present him as a fitting candidate for an 
honorary degree. 

Prof. Worcester’s record in part is as follows: 


1899 Graduated from Ohio State University; Served in Spanish-American War. 

1899-1900 Celadon Roofing Tile and Terra Cotta Co., Ottawa, IIl. 

1900-1902 Asst. Supt., Cincinnati Roofing Tile & Terra Cotta Co. 

1902-1903 Designed and built the New Lexington plant of the Ludowici-Celadon Co. 

(Roofing tile). 

1903-1904 Designed and built U.S. Roofing Tile plant at Parkersburg, W. Va. 

1904-1906 Rebuilt plant at Groveport, Ohio, for The Central Ohio Roofing Tile & 
Brick Co. 

1908-1910 Instructor in Ceramic Department, Ohio State University, with E. Orton, 

Jr., and Ross C. Purdy. Prepared Bull., No. 11, Ohio Geological Survey, 

“The Manufacture of Roofing Tile.” 
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1910-1912 General Supt. for The Detroit Roofing Tile Co. 

1912-1914 Designed and built Rough-tex face brick plant for The Tregillus Clay 
Products Co., Calgary, Alta. 

1915-1918 On special ceramic work at Hankinson-Hagler Paving Brick Co., Augusta, 
Ga., and Standard Brick Co., at Crawfordsville, Ind. 

1919-1921 On geological survey and ceramic work in Alberta, Canada. 

1921 Opened and in charge of the Ceramic Department of Saskatchewan Uni- 
versity. 

Summers 1921-1922 Natural resource studies in Northern Saskatchewan for the 
Sask. government. 

Summers 1924-1925-1927-1928 Ceramic and natural resource surveys in southern 
Sask. for the Sask. government. 

Summer 1926 To England, Germany, and Czechoslovakia by the Sask. government 
and Lignite Board in connection with the carbonization and briquetting 
of Sask. lignite. 

Summer 1929 Madea survey and report on the clays and shales of Turner Valley, Alta., 
for the Department of Mines of Ottawa. 

Papers 

“The Manufacture of Bedford Shale by the Wet and Dry Processes,” Trans. Amer. 
Ceram, Soc., 5, 295 (1903). 

“™ ~ of Alumina in Crystalline Glazes,’’ Trans. Amer. Ceram. Soc., 10, 450 
1908). 

“The Manufacture of Roofing Tile,’”’ Ohio Geological Survey, Bull., No. 11 (1910); 
Clay-Worker (1911-1912). 

‘“‘An Investigation of Twenty-One Saskatchewan Ball Clays,’ Jour. Amer. Ceram. Soc., 
12 [5], 360-76 (1929). 

“‘Saskatchewan Clays of Dominion Importance,” Jour. Can. Inst. Mining and Met., 
1929. 


Professor Worcester’s most outstanding and important work for the Province of 
Saskatchewan has been in connection with the development of the refractory clays of 
the province. Today practically all of western Canada’s refractory needs are being 
supplied by Saskatchewan made ware; formerly there was a 90° importation. 


NOTES AND NEWS 


AMERICAN REFRACTORIES INSTITUTE 


Officers and Directors Elected at the Annual Meeting, May 19, 1930, White Sulphur 
Springs, W. Va. 


President: W. J. Westphalen, Vice-President, Laclede-Christy Clay Products Co., 
St. Louis. 

1st Vice-President: W. B. Coullie, General Sales Manager, Harbison-Walker Re- 
fractories Co., Pittsburgh. 

2nd Vice-President: P.S. Kier, Vice-President, Kier Fire Brick Co., Pittsburgh. 

Treasurer: C. C. Edmunds, Vice-President, Mclain Fire Brick Co., Pittsburgh. 

Secretary: Dorothy Texter, 2218 Oliver Building, Pittsburgh. 

Directors 1930-33 term: 

J. M. McKinley, Vice-President, North American Refractories Co., Cleveland. 

W. B. Coullie, General Sales Manager, Harbison-Walker Refractories Co., Pittsburgh. 

C. C. Edmunds, Vice-President, McLain Fire Brick Co., Pittsburgh. 

Roger A. Hitchins, Secretary, General Refractories Co., Philadelphia. 

W. H. Peterson, Vice-President, M. D. Valentine & Bro. Co., Woodbridge, N. J. 

Chas. S. Reed, President, Chicago Retort & Fire Brick Co., Chicago. 

R. M. Sievers, District Sales Manager, Harbison-Walker Refractories Co., St. Louis. 

W. J. Westphalen, Vice-President, Laclede-Christy Clay Products Co., St. Louis. 
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NOTES FROM MELLON INSTITUTE 
Director Announces Plans for New Building 

Dr. Edward R. Weidlein, Director, Mellon Institute of Industrial Research, Pitts- 
burgh, Pa., has announced, speaking for the Board of Trustees, that the institution is to 
increase its facilities for serving American industries by a building project that will en- 
able the material expansion of all its research activities. Detailed plans are now being 
prepared by the architects, Janssen and Cocken, of Pittsburgh, and construction will 
begin as soon as the drawings are completed, early this fall. The Mellon-Stuart Com- 
pany, also of Pittsburgh, is the general contractor. 

The building, which is to occupy the site of the Institute’s Building No. 2, is designed 
on classical lines, a plain, simple, but massive structure, surrounded by columns. It will 
provide ample space for housing many more Industrial Fellowships than the 63 that now 
tax the Institute's facilities to the utmost. The other departments of the institution 
will be increased in proportion. : 

When the present home of the Institute was completed, in 1915, it was felt that the 
Industrial Fellowship procedure created by Robert Kennedy Duncan had passed from 
the experimental to the practical stage. The building, which was given to the institu- 
tion by Andrew W. and Richard B. Mellon, incorporated the best laboratory construc- 
tional features of that period. It was thought then that it would provide adequate 
space for growth for many years; but for practically 10 years the Institute has had a 
waiting list of companies, often almost as long as the roster of companies whose problems 
were being investigated. Even the additional space afforded by Building No. 2, ac- 
quired in 1927, gave but temporary relief from the need for more laboratories arising from 
proposed new investigations and from the necessity of increasing the personnel of fellow- 
ships already in operation. 

In addition to providing a greatly increased number of laboratories, the new building 
will give more commodious quarters for the general departments. The present library 
contains 11,000 volumes; the new library is planned to accommodate 250,000 volumes. 
The present Department of Research in Pure Chemistry will be expanded and facilities 
for pure research in other branches of science will be provided. Much more elaborate 
chemical engineering laboratories are to be available in the new building, and also the 
fellowships in each specific field of industrial research are to be grouped in suites of rooms 
so that they can best make use of general apparatus adapted to their needs. Certain 
rooms will be equipped for specialized phases of experimental technique, such as elec- 
trochemistry, spectroscopy, low-temperature studies, radiations, high-pressure experi- 
mentation, etc. Other special features to be included are a large lecture hall, a dining 
hall, an industrial fellowship museum, and an underground garage. For the past five 
years members of the Institute’s Executive Staff have been visiting important labora- 
tories in America and Europe to obtain information on new features in design and equip- 
ment 

The new laboratory structure will be of that type of classical Greek architecture 
known as Ionic. It is to be seven stories high, with monolithic columns along all four 
sides. The proportions will be approximately 300 by 400 feet. The main entrance, 
which is located on the third floor, is reached by steps extending along the entire front 
of the building. The laboratories are to face on interior courts. The design of the new 
‘building is to be such that additional laboratory suites can be constructed in the in- 

terior courts without marring the beauty of the general appearance and without inter- 
fering in any way with the original laboratory units. 
Bibliographic List 

The third annual supplement to Bibliographic Bulletin No. 2 of Mellon Institute of 

Industrial Research, Pittsburgh, Pa., has just been issued. This publication lists 7 
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bulletins, 50 research reports, 59 other papers, and 16 domestic and 15 foreign patents 
by members of the Institute during the calendar year 1929. The total contributions 
to the literature for the 18 years ended January 1, 1930, have been as follows: 15 books, 
96 bulletins, 528 research reports, 849 other articles, 407 U.S. patents, and 295 foreign 
patents. 

Complimentary copies of the third supplement, as well as of the preceding numbers 
of the series, will be sent to laboratory directors, librarians, science teachers, and in- 
stitutional heads who request them. 


MEETING OF OHIO CERAMIC INDUSTRIES ASSOCIATION 


The Ohio Ceramic Industries Association (all sections except Whiteware) met for its 
annual spring meeting at Lord Hall, Ohio State University, May 16 and 17. The regis- 
tration of 45 included an attendance from practically all parts of the state and from all 
branches of heavy clay products and refractories. 

The program on May 16 was devoted to the general subject of ‘Public Relations.”’ 


The first speaker was D. C. Rybolt, State Purchasing Agent, who spoke on “‘The Use 
and Purchase of Ohio Manufactured Products by the State Departments and Institu 
tions.”’ 

If an individual or corporation desires to be put on the mailing list to receive invita 
tions to bid on state business handled by the State Purchasing Department, he should 
send a letter to the State Purchasing Agent, D. C. Rybolt, State House, Columbus, Ohio 
expressing his desire and listing the kind of materials he is prepared to furnish 

The second speaker was Robert N. Waid, State Director of Highways who spok« 
on “Highway Development in Ohio.” Mr. Waid called attention to the fact that Ohio 
has been developing a state highway system for twenty years and is now one of the lead 
ing states in the Union in the number of miles of improved highway which are open for 
public travel. Forty-three thousand miles of highway are surfaced with materials so 
that they can be used the year round 

Ohio has never had a bond issue for state road construction. In this it differs from a 
large number of other states. At the present time, Ohio’s road construction and main 
tenance program is financed mainly from the income of the gasoline tax and auto licens 
money. In addition to state money used for highway construction pari of the money ts 
furnished by the county in which the road is being built. Some of these counties have 
issued short time bonds. These bonds have been pretty largely retired 
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The State, at present, is attempting to do two things: 


(1) Complete the gaps on present traveled roads where improvements have not 
been completed. 

(2) Widen and rebuild the highways particularly near the larger centers of popula- 
tion. 

Statistics show us that 70% of the traveling public using state highways never travel 
over 30 miles from the origin. This explains the necessity for wide roads near large 
centers of population. 

Interest in brick pavements is greatest in those districts of the state where paving 
brick are made and less in those districts remote from brick manufacturing plants 
Drain tile and vitrified pipe are used for a large part of the highway drainage system. It 
is the policy of the department to give ceramic producers a fair chance in highway con- 
struction when possible 

The third speaker was F. P. Kearns, Supt. of the Division of Safety and Hygiene, 
Industrial Commission of Ohio. His subject was ‘‘State Activities in Accident Preven- 
tion in the Ceramic Industries.” 

The ceramic industry in Otio contributed to this record including potteries and 
heavy clay products as follows 

Deaths, 17; total lost time, accidents 3885. These caused a loss in this industry 
alone of 161,079 days time. Five causes were responsible for 2377 or about 61% of 
these accidents. 


(1) Handling objects 810 
(2) Falls 416 
(3) Stepping or striking objects 408 
(4) Machinery 378 
(5) Falling objects 365 

Total 2377 


The Division of Safety and Hygiene has a staff of expert safety engineers, each famil- 
iar with the industries in which he works, to carry on the field work for the Division. 

The safety engineer in the ceramic industry is H. C. Goodwin who devotes his full 
time to the work. Mr. Goodwin is available to assist this industry. 

The program of May 17 was devoted to ceramic research. George A. Bole, Chair- 
man of the General Research Committee and Research Professor of Ceramics at Ohio 
State University, called attention to the fact that the rather rapid development of 
ceramic research work in the Engineering Experiment Station is due almost entirely to 
the influence and activities of the O. C. I. A. This work now occupies 7 full-time re- 
search men located at Roseville and 2 at the Engineering Experiment Station on the 
campus. The following twelve researches are now under way. 


(1) Engineering data on structural clay tile design 
(2) Pier tests on tile, brick, and concrete 
(3) Engineering data on flat-arch construction 
(4) Fire tests on tile walls. 
(5) Mortar investigations. 
(6) Light-weight clay products. 
(7) Dry-press fire brick. 
(8) Clay survey of Ohio. 
(9) Power consumption and operation factors 
(10) Dry-press paving brick. 
(11) Stoker firing. 
(12) Burning characteristics of fuels and furnace design 
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The magnitude of the research work is reflected by the following account of the 
moneys spent for Heavy Clay Products Research in the Engineering Experiment 
Station at Ohio State University during 1929. 


University expenditures: 


Codéperative funds: Salaries (full time) 17,000 
Trade Associations $18,500 Salaries (part time) 6,000 
Harrington Stoker Corp. 6,000 Operating expenses (Roseville) 3,600 
Bureau of Mines 8,000 Travel 1,000 
Welfare Department 5,000 —_—— 
- Total $27,600 
Total $37,500 Grand Total $65,100 


The following associations are contributing to research: 


Structural Clay Tile Assn. 

Common Brick Manufacturers Assn. 

Eastern Clay Products Assn. 

American Face Brick Assn. 

National Paving Brick Manufacturers Assn. 

H. C. Harrison, Research Engineer located at Roseville, gave a short account of the 
work now being done on the stoker firing of periodic kilns. He emphasized the idea that 
a number of difficulties had been encountered in the operation of the stoker but that 
these difficulties did not indicate that stoker firing could not be successfully done. These 
difficulties were of the type usually met with in developing something new. They in- 
cluded expansion, cracks in flues with attendant pressure losses, refractory troubles in 
the stoker, and other various difficulties due largely to improper building in the design 
of the stoker setting and attachment to the kiln. The stoker is now being reset on a 
lower level and he anticipates that their troubles will be greatly reduced on the next 
firing. To date, no figures as to possible economies are available. 

Raymond E. Birch of the research staff at Roseville gave a brief summary of his 
findings on dry pressing of refractories. This work has proved the desirability of form 
ing certain refractory batches under higher pressures than those now commonly used 
Some of the advantages to be gained through the use of higher pressures are greater uni- 
formity of finished product, lower firing temperature to attain the same maturity, less 
slag erosion, less subsidence under load and greater resistance to abrasion. Due to 
greater density of the green ware, kiln marking is decreased and the added strength 
should materially decrease other kiln losses. 

In its effect on the service behavior of refractories, the principal disadvantage. of 
higher forming pressures appears to be an increase in thermal spalling. 

Most plastic clays crack at forming pressures below 1500 pounds per square inch 
Pressure cracks appear commercially whenever an attempt is made to utilize the maxi- 
mum pressure developed by the press. Cracking can be partially forestalled by re- 
duction in moisture content, coarser grinding, and the use of more grog or flint fire clay 
The recent experiments at Roseville have indicated the possibility of reducing the 
cracks and lamination by pressing the brick under a partial vacuum. For example, by 
evacuating the mold under about one-half atmosphere, it has been found possible to se 
cure faultless brick at 6000 pounds per square inch from mixes which otherwise crack at 
all pressures above 1500 pounds per square inch. 

The adaption of air evacuation to commercial pressing appears to be the only satis- 
factory method of eliminating cracking so that high forming pressures may be utilized 

It seems to be up to the manufacturers of presses to produce a press which will work 
with the partial vacuum and develop high pressures, together with the commercial speed 
necessary, 
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C. T. Morris discussed the work now being done in the testing of hollow tile flat 
arch floors. He stated that their work, to date, had been largely concerned with the 
proper placing and designing of the steel tie rods used in these floors. About two more 
years of work are necessary to complete the program outlined by the Engineering Ex- 
periment Station. It is hoped that this work when completed will furnish sufficiently 
consistent and accurate data so that a safety factor of 3, such as is now used in concrete 
design, can be used in floor designing rather than the factor of 7 now commercially used. 
This would enable the use of lighter floors and allow keener competition with concrete. 

H. D. Foster discussed the recent work in the testing of masonry piers. These piers 
have been built of various sizes and types of units with a combination of hollow tile and 
brick in accordance with Detroit city building code regulations. Of particular interest 
in this work, is the fact that the load has been applied in a manner similar to the load 
usually placed on a pilaster by the deflection of the lower member of the roof truss, thus 
causing the heavier part of the load to come on the inside of the pilaster. The pilasters 
tested showed strengths of 489 to 929 pounds per square inch for tile and brick-faced 
tile construction. Based on the 90 pounds per square inch usual allowable load these 
pilasters gave a strength varying from 5.4 to 10.3 averaging 7.34 times the legal load. 

The Detroit common brick pilasters showed strengths of from 802 to 929 pounds per 
square inch. This is from 5.3 to 6.2 times the legal load limit which for brick is 150 
pounds per sq. in. 

The results and types of failures obtained in these tests indicate that a higher al- 
lowable unit stress might be advisable. 

J. O. Everhart, Roseville staff, discussed some of the work he had been doing in power 
consumption study in heavy clay products manufacture. So far the work has been 
confined to Roseville although he expects to extend these studies to other plants in the 
near future and thus gather data which will be of real interest to the industry. 

The Roseville plant in April, 1930, produced a total of 740,000 fired brick which 
consumed, in plant operation, a total of 28,900 kilowatt-hours of power. 

This power consumption was distributed as follows: 


Crushing 11.5 Forming 40.0 
Grinding a7 7 Conveying 5.8 
Tempering 22.0 Drying 3.0 


Total 100.0 


Mr. Everhart also stated that he was engaged in a research on the dry pressing of 
paving brick. Toa large extent his findings parallel those of Mr. Birch in the dry press- 
ing of refractories although the project has not been developed far enough at the present 
time to allow the publication of data. 

The remainder of the morning session was devoted to a discussion of the desirability 
of developing new presses to meet the needs of the refractory industry as indicated in 
Mr. Birch’s talk. Representatives of several of the manufacturers of presses were 
present and indicated their willingness to coéperate with the refractory industry in the 
development of such equipment. 

Whiteware Division Meeting 

The Whiteware Division of the Ohio Ceramic Industries Association held its spring 
meeting at East Liverpool, Ohio, Tuesday, May 27, 1930. About forty were in atten- 
dance. 

The group met at the U.S. Potters Association offices. T. B. Anderson, Chairman 
of the Whiteware Division, introduced the speakers. They were as follows: G. A. Bole, 
Research Professor of the Eng. Expt. Sta., O. S. U.; G. A. Loomis,. Senior Research 
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Engineer, Eng. Expt. Station, O. S. U.; and A. S. Watts, Professor of Ceramic En- 
gineering, O. S. U. 

Prof. Bole spoke on ‘‘The Recent Development in Ceramic Research.’’ Mr. Loomis 
told of the work he has been doing on efficiency tests on updraft kilns at the Crooksville 
China Co. Prof. Watts gave a short talk on the various experiments that they have 
been carrying on with feldspars. 

The meeting adjourned in order that a group picture could be taken before attending 
the luncheon at 12 o’clock with the Rotary Club at the Travelers Hotel. 

At 1 p.m. a visit was made to the Homer Laughlin China Company Plant No. 8 at 
Newell, W. Va. 

At 4 o’clock the members again met for an Open Forum Session at the U. S. Potters 
Association rooms at which time Mr. Johnson of the Forrester Firing System Co., Paul 
Collins, a graduate student at O. S. U. University, Mr. Humphreys of the East Liver- 
pool Ceramic School, A. V. Bleininger, and A. E. Baggs gave short talks, followed by 
discussions. 

Mr. Johnson discussed the merits of Forrester Burning Keys. Mr. Collins gave a 
short talk on the work he had been carrying on with feldspars. Mr. Humphreys spoke 
upon the East Liverpool Ceramic School. Mr. Baggs described the research just 
getting under way on ceramic art at the Department of Ceramic Art at Ohio State 
University. 

The meeting adjourned in time for the members to attend a banquet at 6:00 p.m 
at the Travelers Hotel. V. V. Kelsey, Sales Manager of the Consolidated Feldspar 
Corporation, Trenton, N. J., gave a talk on ‘‘Uniformity Control of Feldspar.”’ 

Respectfully submitted, 
H. E. Nowp, Secretary 


DIRECTOR OF BAVARIAN HAVILAND FACTORY VISITS VITREFRAX 
CORPORATION 


On May 20, a T. A. T. plane landed W. H. Zimmer, Director, Porzellanfabrik- 
Waldershof, the Johann Haviland Porcelain Works of Bavaria, at Grand Central Airport, 
Los Arfgeles, to be the guest of 
Thomas S. Curtis, Vice-President 
in charge of Research of Vitrefrax 
Corporation for a few days. 

Dr. Zimmer, who is recognized 
as one of the leading authorities 
on the manufacture of fine porce- 
lain in Europe, is a charter mem- 
ber of the AMERICAN CERAMIC 
Society. He produces ‘‘Vitro- 
lin,”’ a fireproof porcelain. 

At the close of the technical 
conferences which brought Dr. 
Zimmer to Los Angeles, a tour of 
the city was arranged with the 
assistance of William Jackson, 
President of the Empire China Company. 

Dr. Zimmer expressed himself as amazed at the cultural and industrial development 


Left to right: Wm. Jackson, President 
Empire China Co., B. J. Williams, Vice-Presi- 
dent and General Manager Vitrefrax Corpora- 
tion, W. H. Zimmer, Director Porzellanfabrik- 
Waldershof, T. S. Curtis, Vice-President, in 
charge of Research, Vitrefrax Corporation. 
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of the Southwest, and was particularly impressed with the immense resources of the 


contiguous desert country. 
On the morning of May 23, Dr. Zimmer boarded a plane for Tulsa, Oklahoma, and 


plans to sail for Germany in the middle of June. 


SECOND BRITISH GLASS CONVENTION 


The experiment made in September, 1928, when the first British Glass Convention 
was held at Bournemouth, was such a success that it was then recommended that a 
second Convention be held at Buxton from Sept. 17 to Sept. 20, 1930. 

Walter Chance, J.P., will preside over the Convention proceedings. Topics for 
discussion will be as follows: (1) ‘Elimination of Waste in the Glass Industry,”’ 
(2) ‘‘Marketing Methods in the Glass Industry,” and (3) ‘Publicity and Propaganda in 


the Glass Industry.”’ 


CALENDAR OF CONVENTIONS 


Organization Date Place 
American Assn. for the Advance- 
ment of Science December 29, 1930 to 
January 3, 1931 Cleveland, Ohio 
AMERICAN CERAMIC SOCIETY February 23-27, 1931 Cleveland, Ohio 
American Concrete Institute February, 1931 Milwaukee, Wis. 
American Electrochemical Society September 25-27 Detroit, Mich. 
American Gas Assn. October 13-17 Atlantic City, N. J. 
American Mining Congress 
Western Division Meeting October 13-18 El Paso, Texas 
Annual Convention December 1-6 Washington, D. C. 
American Society for Steel Treating September 22-27 Chicago, II. 
Illuminating Engineering Society October 7-10 Richmond, Va. 
National Electrical Exposition October 6-11 New York, N. Y. 
National Exposition of Power and 
Mechanical Engineering December 1-6 New York, N. Y. 
National Glass Distributors Assn. December 24 Pittsburgh, Pa. 
National Safety Council September 29 to Oc- 
tober 4 Pittsburgh, Pa. 
December 3-5 New York, N. Y. 
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U. S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 
by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessee. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
Ingram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y. 

Pacific Sanitary Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, Ill. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Llanelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, Ill. 
Michigan Porcelain Tile Works, Ionia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Ill. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 


Nol No. 2 No. 3 No. 4 No. 4-B 
60 Ib. 150 350 Ib. 750 Ib. 1200 Ib 


Ib. 
Description, Photographs, Specifications and Prices Mailed promptly 


THE U.S. SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 
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A Bitstone 
ng Sons Company 
Harshaw Chemical Co. 
Potters Supply Co. 
Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. Co. 
Hommel, O., Co. E. J. Lavin ac ' 5 7 
Pennsylvania Salt Mfg. and Vompany 
Norton Co. 


Roessler and "Chemical Co. 


Boats, Combustion 
Aluminum Oxide (Fused) 

The Exolon Co. Norton Co. 

Harshaw Chemical Co. 


Borax 
American Potash & Chemical Co 
Products) Drakenfeld & Co., B. F. 
. Hommel, O., Co, 


Harshaw Chemical Co. 
Ammonium Bifliuoride Pacific Coast Borax Co. 
Harshaw Chemical Co. Roessler & Hasslacher Chemical Co 


Hommel, O., Co. 


Borax Glass 
Ammonium Carbonate Harshaw Chemical Co. 
Harshaw Chemical Co. Pacific Coast Borax Co. 


Hommel, O., Co. 
Boric Acid (Anhydrous) 
Hommel, O., Co. 


Antimony Oxide 7 
Harshaw Chemical Co. Pacific Coast Borax Co. 


Hommel, O., Co. 
Roessler & Hasslacher Chemical Co. Boric Acid (Crystal, Granular or Powder) 
enfe o., B. 
Auger Machines Harshaw Chemical Co. 
Chambers Brothers Co. Hommel, O., Co 
Pacific Coast Borax Co. 


Automatic Cutters 
Chambers Brothers Co. Brickmaking Machinery 
Chambers Brothers Co. 


Automatic Stove Rooms : 
Philadelphia Drying Machinery Co. Bricks (Refractory) 
Carborundum Co. (“Carbofrax Alozite’’) 
Automatic Temperature Control Harbison-Walker Refractories Co. 
Brown Instrument E. J. Lavino and Company 
Leeds & Northrup Co. Norton Co. (“Alundum-Crystolon'’) 


B 
Ball Mills 
Abbé, Paul O. Carbofrax (Refractory Products) 
Hommel, O., Co. Carborundum Co, 
McDanel Refractory Porcelain Co. 
Mueller Machine Co., Inc. Carbolon (Refractory Products) 
The Exolon Co. 
Ab aul O. Carbonates (Barium, Lead) 
Hommel, O., Co. .  Harshaw Chemical Co. 
Hommel, O., Co. 
Barium Carbonate Roessler & Hasslacher Chemical Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
»O., Caustic Soda 
Roessler & Hasslacher Chemical Co. Co, 
Pennsylvania Salt Mfg. Co. 
haw Chemical C 
arshaw emica oOo. 
Cements 
Hommel, O., Co. Carborundum Co. 
Corundite Refractories Co. 
Batts Harbison-Walker Refractories Co 
Carborundum Co. Homan stews Aloxite’’) E. J. Lavino and Company 
Norton Co. (‘Alundum-Crystolon’’) Norton Co. 
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a 


Sne 


INC ORRECT 


placement of Thermocouples 
causes Inaccurate Pyrometry 


This new Service assures correct placement— 
regardless of ware or type of kiln! 


It cannot be too strongly stressed that incorrect placement of the thermo- 
couples in the kiln nullifies the accuracy of the pyrometer. To right this 
condition, the Engelhard Ceramic Engineering Staff has prepared a number 
of installation charts covering various wares and types of kilns. 


If you are burning bricks of any kind, tiles regardless of the type of kiln you use, 
of any kind, sewer pipes, flower pots, these installation charts will be of consider- 
abrasives, glazed ware, terra cotta, sanitary able value to you. 

ware, electrical porcelains, etc.—you will 


Write our Ceramic Engineering Staff, mention- 
value these charts. g g Staff, mention 


ing the type of ware you produce and the type 
If you are running rectangular kilns, round of kiln you operate. Sheets illustrating 
kilns, bottle type kilns, updraft or downdraft _ properinstallationof thermocouples will be sent 
periodic kilns of the various types—in fact, promptly and without charge or obligation. 


ARD™ 


NEWARK 


Chicago, New York, Boston, Pittsburgh, 
Cleveland, St. Louis, R. E. Chase & Co., 


Tacoma, Wash.. Jensen Instrument Co., 
30 ‘YEARS Los Angeles, Cal 
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Recording and indicating instruments 

automatic temperature and gas control, py- 

rometers, gas analyzers, thermo-couples, 
thermometers. 
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Ceramic Chemicals 
Drakenfeld and Co, B. F 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Hommel, 0., Co. 
Metal & Thermit Corp. 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


China Clay (Georgia) 
Golding Sons Company 


Chromium Oxide 
Harshaw Chemical Co. 
Hommel, 0., Co 
E. J. Lavino and Company 
Roessler & Hasslacher Chemical Co. 


Clay (Ball) 
Golding Sons Company 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Potters Supply Co. 
Roessler & Hasslacher Chemical Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co, 


Roessler and Hasslacher Chemical Co. 


United Clay Mines Corp. 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay and Talc Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vitro Mfg. Co 


Clay (Fire) 
Corundite Refractories Co. 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
United Clay Mines Corp. 


(When writing to advertisers, 


Clay (German Vallendar) 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Clay Handling Machinery 
Mueller Machine Co., Inc. 
W. S. Tyler Co. 


Clay Miners 
Edgar Brothers Co. 
Golding Sons Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Potters) 
Golding Sons Co. 
Harshaw Chemical Co. 
Old Hickory Clay & Talc Co. 
Roessler & Hasslacher Chemical Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Sagger) 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Stoneware) 
United Clay Mines Corp. 


Clay (Terra Cotta) 
United Clay Mines Corp. 


Clay Tests 
Harrop Ceramic Service Co. 


Clay (Wad) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Working Machinery 
Mueller Machine Co., Inc. 


(Wire Bolting) 
. S. Tyler Co. 


Cobalt Oxide 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemica! Co. 


please mention the JOURNAL) 
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The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture — We Sell — 
PINS BALL CLAY 
STILTS SAGGER CLAY 
WAD CLAY 
THIMBLES GROUND FIRE CLAY 
SPURS BITSTONE 
SAGGERS FIRE BRICK 
IMPORTED PARIS 
CRUCIBLES WHITE 
TILE for Decorating Kilns DOMESTIC WHITING 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 
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Colors 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Hommel Co., O 


Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co 


Combustion Apparatus 
& Northrup Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co. 


Controllers 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Conveyers (Clay, Sand, Brick, etc.) 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


Cornwall Stone (Imported) 
Golding Sons Company 
Harshaw Chemical Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Cryolite 
Harshaw Co. 
Hommel, O., 
Roessler & a Chemical Co. 


D 


Decorating Supplies 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co 


Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co 


Dishes (Alundum, Filtering, Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Disks (Alundum, Porous, Filter) 
Norton Co. 


Dolomite 
Harshaw Chemical Co. 


Driers 
Harrop Ceramic Service Co. 


Driers (China Ware, Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Drying Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


E 


Electrical Instruments 
Brown Instrument Co. 
* Leeds & Northrup Co, 


Electrical, Porcelain 
Old Hickory Clay & Talc Co. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories Co. 
Ferro Enamel Supply Co. 
U. S. Smelting Furnace Co. 
Vitro Mfg. Co. 


Enameling Muffies 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Enamels 
Harshaw Co. 
Hommel, O., 
Roessler & ae Chemical Co. 


Enamels, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
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MONTGOMERY MULLITE 
PYROMETER PROTECTION TUBES 


Made of Electrically Fused and Chemically Controlled Mullite 
— SUPER-REFRACTORY — IMPERVIOUS — RIGID — 
The Ultimate in High Temperature Pyrometer Protection Tubes 


Distributed by Dealers and Service Laboratories throughout the U. S. 
Also shipped direct from our large factory stock. 


MONTGOMERY PORCELAIN PRODUCTS CO. 


FRANKLIN, OHIO, U. S. A. 


PENNSYLVANIA SALT 
MANUFACTURING 4 
COMPANY 
Executive Offices: Philadel- PURE 
phia, Pa. Y 


Works: Philadelphia and 


Representatives: 
New York Chicago 


Sine" PHILADELPHIA, PA 


“A New Experience in Service” 

“If all firms would give such efficient service, 
it would be a greater pleasure to do business.” 

An Engineer. 

Back Numbers of Periodicals { ®3f"* 
Over 1,000,000 copies of odd numbers in addition 
to Volumes and Sets in stock regularly 
Catalogue sent upon request 
THE H. W. WILSON COMPANY 
963 University Ave. New York City 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per Volume (unbound) to ...... 9.00 


Forms of application for membership may be obtained from the American Treasurer of the 
Society, Francis C. Flint, Washington, Pa. 


Address orders and inquiries to: The Secretary, Society of Glass Technology, The Univer- 
sity, Sheffield, England 
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Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel] Product Co. 
Ferro Enamel Supply Co. 


Exolon (Refractory Products) 
The Exolon Co. 


Equipment, (Safety 
Willson Products, Inc. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


ans 
Philadelphia Drying Machinery Co. 


Feldspar 
Consolidated Feldspar Corp 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Southern Feldspar, Inc. 
Standard Flint & Spar Co. 
United Feldspar Corp. 


(Wire) 
S. Tyler Co. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Fire Brick 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co 
E. J. Lavino and Company 


Flint 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Flint (American Sand and Rock) 
Golding Sons Company 


Flint (Imported French) 
Golding Sons Company 


Flint Pebbles 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Co. 
Hommel, O. 
Roessler & Chemical Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 


Frit 
Vitro Mfg. Co. 


Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co 
Corundite Refractories Co. 
Ferro Enamel Supply Co. 
Harrop Ceramic Service Co. 
U. S. Smelting Furnace Co. 


Furnaces (Electrical Laboratory Type) 
Engelhard, Chas., Inc. 


Furnace Slabs 
Corundite Refractories Co. 


G 


Glaze and Body Spar 
Consolidated Feldspar Corp. 
Golding Sons Company 
Harshaw Chemical Co. 
Hommel, O., Co. 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co 
Drakenfeld & Co., B 
Ferro Enamel Supply Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Glaze Spar 
Consolidated Feldspar Corp 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co 
Roessler & Hasslacher Chemical Co. 


Goggles 
Willson Products, Inc. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


om! 
S. Tyler Co. 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 
E. J. Lavino and Company 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Orxide, Silicon 
Carbide) 

Carborundum Co. 


Humidity Control 
Brown Instrument Co. 
Leeds & Northrup Ce. 
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H. W. R. SAGGER CLAY 


and 


H. W. R. —D— CLAY 


nt For Your Complete Sagger Batch 
HARBISON-WALKER REFRACTORIES CO. 
@ World's Largest Producer of Refractories Principal 


Pittsburgh, Pa.U.S.A. 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Chicago Los Angeles 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing Plent | Bi ASDELL, N. Y. 
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Hydrogen Ion Equipment 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co. 
Leeds & Northrup Co. 


I 


Indicators & Recorders (Steam, Air Gas) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Indicators, Chemical 
Leeds & Northrup Co. 


Infusorial Earth 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) 
American Rolling Mill Co. 


| J 
Jiggers 


Mueller Machine Co., Inc. 


Kaolin 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Roessler and Hasslacher Chemical Co. 


United Clay Mines Corp. 


Kaolin (Delaware) 
Golding Sons Company 


Kilns 
Harrop Ceramic Service Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F 
Hommel, O., Co. 


Kryolith 
Harshaw Chemical Co. 
Hommel, O., Co 
Pennsylvania Salt Mfg. Co 
Roessler and Hasslacher Chemical Co. 


L 


Laboratory Supplies 
W. S. Tyler Co. 


W. S. Tyler Co. 


Leers (High Aluminous Clay, Electrically 
intered Aluminum xide, Silicon 


Carbide) 
Carborundum Co. 


Linings (Furnace Refractory, Block Refrac- 


tory Plate, Brick and Tile) 
Car ndum Co. 

Corundite Refractories Co. 
Harbison-Walker Refractories Co 
E. J. Lavino and Company 
Norton Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Roessler & Hasslacher Chemical Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
E. J. Lavino and Company 
Roessler & Hasslacher Chemical Co. 


Manganese 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
ommel, O., Co. 
E. J. Lavino and Company 


Roessler and Hasslacher Chemical Co. 


Manometers 
Brown Instrument Co. 


Masks, (Breathing) 
Willson Products, Inc. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Microscope 
Bausch & Lomb Optical Co. 


Minerals 
Drakenfeld & Co., B. F. 
Erwin Feldspar Co. 
Goldiug Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


“Mixing Machines 


Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffies (Furnace) 
Carborundum Co. (Carbofraz) 
Corundite Refractories Co. 
E. J. Lavino and Company 
Norton Co. 


Mullite (Artificia!) 
The Exolon Co 


(When writing to gdvertisers, please mention the JOURNAL) 


K 


AMERICAN CERAMIC SOCIETY 23 


Since 1848 


Importers of 


ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


BO RK AA 


AND 
Dependable Qualities of 
BORIC ACID Ceramic Materials for 
a ie all Branches of the 
Industry 
GUARANTEED 
OVER 9914% PURE 
AMERICAN POTASH & HAMMILL & GILLESPIE, INC. : 
CHEMICAL CORPORATION 225 Broadway A 
Woolworth Bldg., New York City New York 


can never sell your products unless you advertise 
them. The JOURNAL OF THE AMERICAN 
CERAMIC Society, with a circulation of 3000, 
is considered the best advertising medium for 
the ceramic industries and the rates are excep- 
tionally low. 


° 
Write us 
ONE THREE six TWELVE 
SPACE INSERTION INSERTIONS INSERTIONS INSERTIONS 
FULL PAGE $60.00 $54.00 $48.00 $40.00 
HALF PAGE 33.00 30.00 27.00 24.00 
QUARTER PaGeE 18.00 16.50 15.00 13.50 
EIGHTH PAGE 9.75 9.00 8.25 7.50 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Muriatic Acid 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemical Co. 


Opacifiers 
Harshaw Chemical Co. 
Hommel Co., O. 
Titanium Alloy Mfg. Co. 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel Co., O. 

Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Pans (Wet and Dry) 
Chambers. Brothers Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Abbé, Paul O. 
Hommel, O., Co. 


Mueller Machine Co., Inc. 


Petrographic Microscope 
Bausch & Lomb Optical Co. 


Pins 
Potters Supply Co. 


Placing Sand 
Eureka Flint & Spar Co. 
Golding Sons Co. 
National! Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemical Co 
United Clay Mines Corp. 


Plant Design 
Harrop Ceramic Service Co. 


Plate Feeders 
Chambers Brothers Co. 


Plate (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 

Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co 
Roessler & Hasslacher Chemical Co 
Vitro Mfg. Co. 


Potash (Carbonate) 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemica! Co 


Potassium Bi-fiuoride 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemica! Co 


Pottery Machinery 
Mueller Machine Co., Inc. 


Protecting Tubes, Pyrometer 
Leeds & Northrup Co. 


Protecting Tubes, Thermocouple 
Brown Instrument Co 


Protective Equipment 
Willson Products, Inc. 


Pug Mills 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Pulverizing Mills 
Abbé, Paul O. 
Hommel, O., Co. 
Mueller Machine Co., Inc. 


Pumps 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometers (Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Corundite Refractories Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


R 


Recorders (CO, COs, SO: and Draft) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


(When writing to advertisers, please mention the JOURNAL) 
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Greater Kiln Cooling Efficiency 


—with the new 1930 Kiln Kooler, because of fan enclosed in steel 
cylinder materially increasing ability to move air 3314% saving on 
power by doing more work with smaller motor. More rugged. One 


’ will save enough in kiln cooling to pay for a dozen in a year. Port- 
able. © C ‘omplete, ready to go. 
Portofans (smaller coolers)—also induced draft fans, draft boosters, 
etc., all of airplane typ: construction—all reasonable in price. Trial 
pa orders accepted. Write. 
. Improved 1930 The Manufacturers Equipment Company 


Model Meco-Chara- ° 
vay Kiln Kooler Dayton, Ohio 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


Miners, Importers AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Connecticut Feldspar 
French Placing Flint New Hampshire Feldspar 
American Rock Flint New York Feldspar 
American Sand Flint Carolina Feldspar 
Eureka #1 Feldspar Maine Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR CO. 
INCORPORATED 
Trenton-New Jersey 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Refractories 
Carborundum Co. 
Corundite Refractories Co. 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Norton Co. 
E, J. Lavino and Company 
United Clay Miues Corp. 


Refractory Materials 
The Exolon Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
E. J. Lavino and Company 
United Clay Mines Corp, 


Regulators (Automatic Temperature) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Respirators 
Willson Products, Inc. 


Rutile 
Titanium Alloy Mfg. Co. 


S 


Safety Devices 
Willson Products, Inc. 


Sagger Clay (Georgia) 
Golding Sons Company 


Sagger Presses 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Screening Machinery 
W. S. Tyler Co. 


Screens (Cloth, Electric Vibrating) 
W. S. Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 

Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemical Co 


Separators (Inclined Vibrating) 
W. S. Tyler Co. 


Shakers (Testing Sieve) 
W. S. Tyler Co. 


Sieves (Testing) 
W. S. Tyler Co. 


(When writing to advertisers, please mention the JOURNAL) 


Silica Blocks 
Eureka Flint & Spar Co. 
Golding Sons Co. 


Silica (Fused) 
The Exolon Co. 


Silicate of Soda ’ 
Philadelphia Quartz Co. 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co. 
U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler and Hasslacher Chemical Co. 


Sodium Antimonate 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler and Hasslacher Chemical Co. 


Spar 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemica! Co 


Spurs 
Potters Supply Co. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 
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Who Uses Corundite? 


In each of the industries listed below there are from one to 
hundreds of needs that Corundite High Aluminous Refrac- 
tories can best fill. Check the one that interests you and 


let us tell you how Corundite won its way into that field: 


Steel making 
Industrial Furnace Construction 
Brass and Non-Ferrous Smelting 
Enamel and Porcelain Ware 
Boiler Settings 
Clay Products Manufacture 

... Ceramic Ware Kilns 
Domestic Heating Furnaces 
Basic Products and Alkalies 

. . . Rotary Kiln Linings 


Perhaps it was a special shape of intricate design... a 
new formula . . . a new refractory service that gained Cor- 
undite the entry. But in every case what keeps Corundite 
in is its outstanding economy ... cheapest refractory per 


unit of finished product obtained. 


Check the list and send it in today 


. .. or send for our representative. 


Corundite Refractories, Inc. 
Massillon, Ohio Since 1882 Zoar, Ohio 


(When writing to advertisers, please mention the JOURNAL) 


‘ 
| | 


28 JOURNAL OF THE 


BUYERS’ GUIDE (continued) 


Talc Tubes (Pyrometer) 
Hammill & Gillespie, Inc. Brown Instrument Co. 
Harshaw Chemical Co. Engelhard, Chas., Inc. 
Hommel, O., Co. Leeds & Northrup Co. 
Roessler and Hasslacher Chemical Co. McDanel Refractory Porcelain Co. 


Montgomery Porcelain Products Co. 


Temperature Controls 
Brown Instrument Co. 
Engelhard, Chas., Inc. V 
Leeds & Northrup Co. 

Vacuum Pumps _ 

Temperature Instruments (Measuring) Mueller Machine Co., Inc. 
Brown Instrument Co. 


Engelhard, Chas., Inc. Contd 
t rown instrument 


Thermocouples 
Brown Instrument Co. 


Engelhard, Chas., Inc. 

Leeds & Northrup Co. 
V-Notch Meters 

Thermometers (Electric Resistance, Indi- Brown Instrument Co. 


cating, etc.) 

Brown Instrument Co. 

Engelhard, Chas., Inc. W 

Leeds & Northrup Co. Wet Enamel 

Chicago Vitreous Enamel Product Co. 

Thimbles (Filtering Extraction) Vitro Mfg. Co. 

Norton Co. 

Whiting - 

Tile Machinery (Floor and Wall) Drakenfeld & Co., B. F. 

Mueller Machine Co., Inc. Harshaw Chemical Co. 


Hommel, O., Co. 
Tile (Refractory) Roessler and Hasslacher Chemical Co. 
Carborundum Co. (Carbofrax) 


Harbison-Walker Refractories Co. Wire Cloth 
E. J. Lavino and Company W. S. Tyler Co. 
Tin Oxide Witherite 
Drakenfeld & Co., B. F. Harshaw Chemical Co. 
Harshaw Chemical Co. 
Hommel, O., Co. Woven Wire 
Metal & Thermit Corp. Ww. S. Tyler Co. 


Roessler and Hasslacher Chemica! Co. 


Titanium Z 
Harshaw Chemical Co. 
Zirconia 


Hommel, O., Co. . 
Titanium Alloy Mfg. Co. Harshaw Chemical Co. 
Hommel, O., Co. 


E. J. Lavino and Company 


Tubes (Insulating) ; Roessler and Hasslacher Chemical Co 
McDanel Refractory Porcelain Co. Titanium Alloy Mfg. Co. 
Montgomery Porcelain Products Co. Vitro Mfg. Co. 


We will soon market two new Clays 


THE CHAMPION 
THE CHALLENGER 
Write us for further information. 
H. C. SPINKS CLAY COMPANY 
Newport, Ky. 
Chicago Office: 236 N. Clark St. 


(When writing to advertisers, please mention the JOURNAL) 
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CARBORUNDUM 


Announces ANEW 
DEVELOPMENT 


THE CARBORADIAN 
FIRED 
‘TUNNEL KILN 


and here are its features ~_9 


DIRECT-FIRED tunnel kiln employing the ‘“‘Carboradiant’’ combustion 
method for the hot zone. 

@ It has the auxiliary ‘‘Carboradiant’’ combustion chambers to promote 
greater uniformity of ware temperature and control of atmosphere. 
g A “Carbofrax’’ cooling muffle for the recovery of waste heat from the fired 
ware with the utilization of the reclaimed high temperature air for combus- 
tion in the hot zone or in the atmosphere control chambers. 
g A triple sealing device including a primary positive seal at the car top where 
it is most effective. 
g Aventilated bottom construction obviating the need of auxiliary air or water 
cooling. 
@ The ‘‘Carboradiant’”’ hot zone design producing, with but a few burners, the 
same efficient, uniform heat distribution achieved ordinarily only by the use 
of a multiple burner system. 


G Commercial Tunnel Kilns of this type designed and installed by The Carbo- 
rundum Company have been in operation for three years and inspection of 
several of these units can be arranged for upon request. 

g Exclusive license under its patents has been granted by The Carborundum 
Company to The American Dressler Tunnel Kilns Inc. for the building and 
installing of these kilns in the ceramic and certain other industries. 

@ In these fields the kiln will be known as ‘*The Dressler Carboradiant 
Tunnel Kiln.” 


CARBCFRAX, CARBORADIANT ano CARBORUNDUM 
ARE THE REGISTERED TRADE NAMES OF THE CARBORUNDUM COMPANY 


The CARBORUNDUM Company, Perth Amboy, N. J. 


(When writing to advertisers, please mention the JOURNAL) 
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This New 


Properties Booklet 
and USES of- ~tells all about 


KROMEPATC 


THE MULTI“BOND CHROME 


Just to show how interesting this little 
BOOKLET “really is,’"’"—here are a few of 
the very brief chapter headings 


What is Chrome Ore? What is Kromepatch? 
Why Kromepatch is used. Kromepatch in 
the Blast Furnace. Dipped Joints of Krome 
patch. Kromepatch in the Boiler Furnace. 
Troweled Joints of Kromepatch. Sprayed 
or Brushed Coatings of Kromepatch. Patch- 
ing with Kromepatch. Kromepatch con 
tainers and storage. 


the. cot wt. — 212 Grose 


d 
The “Dry” Multi bon 
CHROME ORE CEMENT 


Drecributed by 


COMPAN 
E. J. Laven 


cumomt 


Lay Furnace Brick in KROME- 
PATCH and “Prolong the Service 


Life of your Refractory Linings.” 
your Refract ry Linings. Shipped in Steel Drums—200 Ibs. Net Wt. 
212 Ibs. Gross Wt. 


KROMEPATCH is a ‘Properly Prepared’’ 
Dry Chrome Ore Cement 


Distributors in all Principal Cities 


E.J.LAVINO AND COMPANY 


REFRACTORIES DIVISION 
CHROME, MAGNESITE AND SILICA REFRACTORIES 
BULLITT BUILDING PHILADELPHIA 


**Pioneersin Chrome Refractories’’ 


E. J. Lavino and Company, Bullitt Building, Philadelphia, Pa. 


Gentlemen: Please send me a copy of your new booklet 1-1716 regarding KROMEPATCH 


Mr.. Title 


Firm... 


JACS—7-30 


(When writing to advertisers, please mention the JOURNAL) 


USE THE COUPON AND SECURE YOUR 
COPY OF THIS BOOKLET. 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
Carrier E ngineering Corp ; 11 
Drakenfeld & Co., B. F., Inc.... 37 
Engelhard, Chas., Inc...... 15 
General Electric Co............... 34, 35 
5 
Metal & Thermit Corp.............. Outside Back Cover 
Mueller Machine Co.. ; 3 
Roessler and Hasslacher Chemical Co.................c0eeeeee. Inside Front Cover 
United Feldspar Corp. 36 
Willson Products, Inc 8 
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PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


ELLSWORTH PRICE OGDEN 


Consulting Ceramic Engineer 
Columbus, Ohio 


Manufacturing Problems, Plant Appraisal 
and Design, Heavy Clay Products, 
Refractories 


1957 Chelsea Road ’Phone UN. 9867-R 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancastor, Ohio, U. S. A. 


Petrographic Laboratory 
W. Harold Tomlinson 


Microscopic examinations. 
All petrographic work. 


114 Yale Ave. 
Swarthmore, Pennsylvania 


JUST THINK! 
Only $30.00 
per year 
for this space 


WANTE D—Teaching Position in 
Ceramics by energetic, ambitious 
young man. Have B. Cer. E. and M. 
Se. degrees. Six years’ diversified Ce- 
ramic plant and laboratory experience. 
Now employed. Age 28. Address 
Box 99-D, American Ceramic Society, 
2525 N. High St., Columbus, Ohio. 


ENAMELER at present employed as 
Superintendent. 25 years’ experience. 
Producer in quality and quantity on 
Sheet Steel or Cast Iron. Executive 
and Engineering ability. A-1 refer- 
ences. Address Box 100-D, American 
Ceramic Society, 2525 N. High St., 
Columbus, Ohio 


POSITION WANTED — Ceramic 
Engineer with five years’ experience 
in research and experimental engi- 
neering desires change of position 
with future possibilities Age 28, 
married. Address Box 101-D, Ameri- 
can Ceramic Society, 2525 N. High St., 
Columbus, Ohio. 


Position Wanted—Ceramic chemist 
with two years’ experience in develop- 
ment and experimental engineering in 
heavy clay and white ware fields de- 
sires change of position. Age 24. 
Married. Address Box 102-D, Ameri- 
ean Ceramic Society, 2525 N. High 
St., Columbus, Ohio. 


For Sale—Journal of the American 
Ceramic Society 1918to 1929, inclusive, 
in good condition, seventy-five dollars 
Address Box 103-D, American Ce 
ramic Society, 2525 N. High St., 
Columbus, Ohio. 


The 
Cost 
of 
Classified 
Advertising 
Is 
35 Words 
for 
$1.00 
and 
5c 
for 
Each 
Word 
Additional 


(When writing to advertisers, please mention the JOURNAL) 
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YOU are ONE 
of the 
3000 people 
who have read 


this advertisement 


Why not PROFIT 
by letting 
3000 people 


read your advertisement? 


UNIFORMLY 
EXCELLENT 


The unalterable pol- 

icy of our concern is to 

make prices so low on our 

products that Everybody 
can use them. 


Chicago Vitreous Enamel 
Product Co. 


CICERO ILLINOIS 


VITRO . 


OLORS 
HEMICALS 


FOR ALL 
Ceramic Products 


ENAMELS 


SHEET STEEL 
CAST IRON 


COBALT 
CHROME 
CADMIUM 
COPPER 
MANGANESE 
IRON OXIDE 
ZIRCONIUM 


Laboratory Controlled Products 


Mfg. by 
Vitro Mfg. Co. 


Corliss Station 
Pittsburgh, Pa. 


(When writing to adveitisers, please mention the JOURNAL 
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if this furnace 


meets your claims 
we Il buy another’ 


© 
i 


ENERA 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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They Did! 


AST November, at the 
Estate Stove Company, 
Hamilton, Ohio, General 
Electric installed a con- 
tinuous electric enameling 
furnace, with heat-sealed 
firing chamber — designed 
to fire a given production 
for a specified power con- 
f sumption, over a 168-hour 


week. 


i The 168-hour week was 
", Specified to approximate, 
"| more closely, average 
operating conditions. It 


permitted 115 hours for 
operating, and 53 hours for 
idling and for heating up 
after the week-end shut- 
down. 


At the end of the one- 
week test period, the 
following results were 
recorded: 


1. 28 per cent greater j 
net production 

2. 16 1/2 per cent | 
better economy a! 


As a result, the Estate 
Stove Company has pur- | 
chased a duplicate furnace. 


570-129D 


ELECTRI 


SALES AND ee ee SERVICE IN PRINCIPAL CITIES 
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UNITED FELDSPAR 
“MINPRO” 


REG. U.S. PAT. OFFICE 


CHEMI-TROLD 


BODYSPAR AND GLAZESPAR 


CORPORATION 


10 EAST FORTIETH ST. 
NEW YORK CITY 


Controlling and Operating 


Tennessee Mineral Products Oxford Mining & Milling 
Corporation Company, Inc. 

Producer of North Carolina Producer of Maine Oxford 
Minpro Feldspar Crystal Feldspar 


United States Feldspar Corporation 
?roducer of New York Cran- 
berry Feldspar 


SOLE SALES AGENTS 


“Whe 
ROESSLER & HASSLACHER CHEMICAL COMPANY 


10 East 40th STREET, NEw Yorxk,N-Y. 
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Established 1869 


B. F. DRAKENFELD & CO. 


Incorporated 


45-7 Park Place New York 


Pioneer and Premier Producers of 
Vitrifiable Colors in America 


OXIDE COLORS 


FOR ENAMELERS 


Manufactured Throughout under 
Strict Chemical Control 


SPECIAL AND UNIQUE 
COLOR SHADES 


Prepared to Meet Individual 
Requirements 


Order Direct or through Following Agents 


FERRO ENAMEL SUPPLY CO. 
CLEVELAND, OHIO 


BRAUN CORPORATION 
LOS ANGELES, CALIF. 


tion the JOURNAL) 
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Better DRYING at Less Cost 
Greater Production—Ideal Results 


‘‘Hurricane’’ Dryers provide favorable 
conditions under positive control, inde- 
pendent of the weather. Consequently, 
drying is faster; production proceeds ac- 
cording to schedule; less floor space is 
required, and less material need be car- 
ried in process. Futhermore, losses due 
to cracking are apt to bereduced, particu- 
larly in Dryers of the ‘‘Humidity Type,”’ 
in which a definite humidity is main- 
tained in order to prevent ‘‘case harden- 
ing’’ and too rapid drying at the surface. 


‘*Hurricane’’ Dryers are made in various 
types for pottery, enamel ware and other caver 
ceramic products. Temperature and Humidity Controls. 

THE PHILADELPHIA DRYING MACHINERY CO. 


3351 Stokley Street, Philadelphia, Pa. 
New England Office: 53 State St., Boston, Mass. 


FELDSPARS * FLINTS 


GOLDING-KEENE COMPANY 
KEENE. NEW HAMPSHIRE 


THE STANDARD FLINT & SPAR CORP. 
**Great Stone Face”’ 
Profile Notch, 
N. H. 


TRENTON, NEW JERSEY 


SOUTHERN FELDSPAR, INC. 


TOECANE, NO. CAROLINA 


Near YOU Wherever YOU Are 
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You are missing .an 

opportunity to buy 

a superior article 

at an advantageous 
price 


Metal & Thermit Corporation 


Ceramic Department 
Homer F. Staley, Mgr., R. R. Danielson, Director of Research 


120 Broadway, New York City 
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